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When Cromemco introduced the Ma 
imizer 


co-processor for. its Cromiy 
s it was clear that it would pro- 
vide a big boost in system speed. Just 
how fast the Maximizer can make your 
system go has become apparent as we 
have received the first reports from our 
users, many of whom reporting 
system speed improvements of from 
five to ten times, or fastel 

The Maximizer is a two-board set that 
n plug into any Cromemco system. 
ne Maximizer contains a very fast pro- 
cessor which can be assigned t by 
the main processor of the system, and 
actually operate in parallel with the 
main processor. The processor in the 
Maximizer is a type 2901C processor, 
with a companion 748557 multiplie 
that operates at a fast 48MHz clock rate. 

The tasks that the Maximizer can per 
form are determined by the microcode 
program that is resident in the Max 
imi This microcode is contained in 
of high-speed RAM (organiz- 
18-bit words) which make up 
what is called the "writeable control 
store.’’ Because the microcode resides 
in Maximizer-resident RAM memory, 
different microcode can be loaded into 
the Maximizer by the system to define 
the different tasks that the Maximizer 
can perform. 


ed as 409 


Users Report Big Speed 
Improvements with MAXIMIZER 


EASY TO USE 
Probably the best thing about the 
Maximizer is that it is so easy to use. 


“ortran languages 
that automatically load the required 
microcode into the Maximizer, and 
automatically as numerical tasks to 
the Maximizer during program execu- 
tion. These four ‘‘fast’’ languages are 
source-code compatible with Cromem- 
co's standard D-series languages, so it 
to make existing programs take 
age of the Maximizer by simply 
compiling them (or in the case of 
Basi nterpreting them) with one of 
‘ast languages. 


HOW FAST IS FAS' 
One way to measure the speed of a 
computer's numeric calculations is by 
means of the Whetstone benchmark 
test suite. Cromemco D-series Fortran 
‘77 running on an X-series or XC-series 
Cromemco system can execute the en- 
tire suite of Whetstone test 54,000 times 
per second, Fast Fortran, using the 
Maximizer, can execute this test suite 
306,000 times per second for nearly a 
six-times improvement in speed. 
Looking at specific tests within the 


Continued on page 10 


The HP Laserjet 


by Robert Brown 


In the May 1985 issue of Byte 
magazine, Jerry Pournell wrote an ar- 
ticle entitled ‘“‘The Search for the 
Perfect Product.”’ His selection was the 
Hewlett-Packard Laserjet printer. 

Purchasing the Laserjet Printer can be 
a tough decision because of the $3,495 
price tag. There are scores of other 
printers that can be purchased for 
substantially less. 

As with any purchase, you should 
consider the benefits that the HP Laser- 
jet would provide, Some of the most im- 
portant are: 
> Quiet. The most noise that you hear 
is the paper falling onto the paper tray. 
> Fast. The literature says about 8 
pages a minute. This figure depends on 
how you compute a page, but the 
printer is much faster than most com- 
mon printers. 
> No special paper. Uses regular 8-14 
by 11 or 8-4 by 14 inch paper (as well 


Continued on page 11 


New 32K 
Structured BASIC 


by Charley Dobson 


Atlanta, Inc. announces the 
availability of four new versions of 
Cromemco Structured Basic. Each ver- 
sion retains all the excellent qualities of 
the original, but adds significant im 
provements in performance and many 
new features. In order of increasing 
signi nce are new versions for the 
following operating systems: CDOS, 
CP/M, Cromix and MS or PC-DO! 
All versions include greater speed, 
formatted input, a high speed built-in 
sort, and several other new features. On 
hard disk systems, program loading is 
up to five times faster than in earlier 
versions. Other file I/O is up to two and 
a half times faster. The built in sort will 
sort three thousand random long (8 
byte) floating point numbers in seven 
seconds, Sorting of only several hun- 
dred items is too fast to measure. 

Formatted input in the new versions 
simplifies one of the most difficult pro- 
gramming tasks and makes bomb-proof 


Continued on page 18 


ANNOUNCING!! 


Powerful New Software Packages Including 


RealWorld ™ 


RealWorld™ 


Software Standards announces their new line 
of RealWorld accounting packages for operation 
under Cromemco’s new UNIX System V 
machines. These packages are written in power- 
ful High-Performance Micro-Focus cobol and 
utilize their new super high-speed NATIVE- 
CODE GENERATOR. All packages are optimiz- 
ed for speed and support the full multi-user 
record level locking features of UNIX System V. 


FEATURES: PACKAGES INCLUDE: 
Multi-User General Ledger 

Fully Integrated Accounts Payable 
Advanced Min-Computer Design Accounts Receivable 
Password Protection Payroll 

Extensve Data Fle Integrity Check Inventory Control 
Backup/Restore Facilities Order Entry / Billing 
Native-Code Program Files Sales Analysis 


Software Standards also supports the RealWorld 
packages in full multi-user under 68000 Cromix as 
well as in single-user under Z80 Cromix 


on UNIX System V 


Contact your Cromemco dealer for 


dB compier 


dBeompiler from WordTech Systems is a 
powerful dBase II compiler. Compiled dBase 
Il application programs operate without the 
presence of dBase II. The compiler gives the pro- 
grammer the ability to generate machine- 
efficient, stand alone, effectively ‘encrypted’ 
programs. Generally, applications will execute 
faster when compiled, and require less space. In 
addition, dBcompiler offers an amazing speed 
increase in both sort and indexing operations. 


VE VT100 & VT52 emulators 


Software Standards VT100 and VT52 terminal 
emulators give your Cromemco systems the 
power to communicate with large DEC minicom- 
puters. Available for 68000 & Z80 CROMIX as 
well as the C-10. 


more information. If you don’t have a Cromemco Dealer, 
contact Software Standards for the name of the dealer 


Software 
Standards, Inc. 


nearest you. 


UNIX is a registered trademark of AT&T. 

DEC, VT100, and VT52 are registered trademarks 
of Digital Equipment Corp. 

dBASE II is a registered trademark of Ashon-Tate., 


6191 Choctaw * Baton Rouge, La. 70805 
504/355-8024 


Cromix and C-10 are trademarks of Cromemco, Inc. 


RealWorld™ js a trademark of Realworld Corporation, 
GBcove cer is a trademark of WordTech Systems, Inc. 


BEST IN SALES 
AND SERVICE 


We understand your desire to have a local 
Cromemco dealer in your area, and we believe we 
have a perfect solution for your problem at this 
time. 


We are THE MOST QUALIFIED facility in the 
U.S. as we are the first recipient of Cromemco’s 
new award “‘Number 1 U.S. Dealer’. Again we 
have received awards for ‘‘Outstanding Service” 
as well as ranking in the ‘‘Top 25 Dealers’’. Based 
in the greater Dallas area, we sell and service 
Cromemco equipment in all regions of the U.S., 


SPECIALS OF 


MEMORY 
512MSU / 2048 MSU 


180 DAY WARRANTY ON OUR WORK 


and in several foreign countries. 


Due to our central location and the convenient 
access to DFW Airport, equipment can be receiv- 
ed from any location in the U.S. and returned to 
the customer within three working days (excluding 
transit time), if our expedited service is requested. 


Service and support are the reasons that we are 
successful at what we do. Simply said, sales back- 
ed by support means success and that means 
Computer Crossroads. 


THE MONTH 


UPGRADE 


...-CALL DANNEY FOR QUOTE 
D THE INTEGRATED CIRCUITS 


THAT WE PUT ON YOUR BOARDS. 
MODEMS 


US ROBOTICS 2400/BELL 212A MODEM 


HAYES SMARTMODEM COMPATIBLE. 


HARD 
MAXTOR XT-1140 144 MB HARD DISK 


tsteaideimedan’ LIST 699.00................525.00 
DISK 
eee LIST 5,995.00............+..3,795.00 


USED BY CROMEMCO IN CS100, CS300 & CS400. 


MICROPOLIS 1304 50 MB HARD DISK 


LIST 2,100.00 


1,595.00 


USED BY CROMEMCO IN CS100, CS300 & CS400. 


CHECK OUR SPECIAL DISCOUNT ON THE STDC CONTROLLER BOARD 
WHEN ORDERING ANY ST506 INTERFACE HARD DISK FROM US. 


FLOPPY 


SHUGART SA455-3AA HALF HEIGHT 5%" 


USED BY CROMEMCO IN CS100 & 
TANDON TM100-2 FULL HEIGHT 5%” 


DISK 
Bae cesoed LIST 250.00..............150.00 
CS400. 
peraracarcasial LIST 250.00..................150.00 


USED BY CROMEMCO IN OLDER CS100 AND ALL CFD. 


TANDON TM848-2E HALF HEIGHT 8” 


USE BY CROMEMCO IN CS3A, CS300 & CLD. 


LIST 695.00 


SD. 
COMPUTER CROSSROADS \%, : : 
of AMERICA, INC. SG We will meet or beat any bonafide sales 
“’e\ quote on Cromemco equipment and will 
L SERVICE |, / make available the best in support at no 
= 
Where It All Comes Together Ky exvaicoot: 
= 
&: 


Ps 6 Terrace Shopping Center @ Richardson, Texas 75081 


FOR SUPER SERVICE CALL (214)213-6108 


Telex: 4991118 
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4 1/0 News 


One of the aspects of Cromemco computers not often discuss- 
ed is that of speed of various configurations. I enclose a sheet 
on the relative speeds of a crude benchmark that I have done 
on a few hard disk drives. You may not be too familiar with 
the Rodime drive, being British (yes, we do make hard disk 
drives!), but some of your readers might like to add to the list. 

On the subject of speed, I might give a little information on 
68000 memory speeds. The MCU/MSU combination is slower 
than the 256KZ because of the time it takes to do error check- 
ing. When ECCis on it is even slower. The old versions of INIT 
did not compensate for this speed variation and give a rough 
indication of speeds. This test was done with exactly the same 
hardware changing only the memory boards. 


Boards 


ECC Reported Relative Speed 
Drive RPM 
256KZ eon s:5:) 100% 
MCU/512MSU OFF 332 90% 
MCU/512MSU ON 347 86% 


These boards were the earliest ones and they may be faster 
nowadays. 

I trust that your readers find this information interesting. 

M V J Arnold 

General Manager 

HALLAM COMPUTER SYSTEMS LTD. 

Five, Onslow Road, Sheffield S11 7AE 

England 


Some Speed Comparisons For Various Hard Disks 
As Available On Cromemco Cromix Computers 


These speed tests are crude and cannot be taken as absolute. 
There are factors such as alternate tracks and disk layout to 
take into account. However, all the tests were done on a new- 
ly created disk with only the Cromix operating system (plus 

ectory). The tests were done under Cromix 20.63 
without any other tasks running. 

There were four basic tests performed. They all involved us- 
ing copy without the -v option (which slows it down), and in the 
case of the STDC read-after-write verification was enabled. 

These tests were: 
Copy a 100K file in the same directory. 

Copy a 1000K file in the same directory. 

Copy a 100K file across the disk (usually from 800K 
into the disk to about 1Mb from the end of the disk). 
Copy a 1000K file across the disk (usually from 800K 
into the disk to about 1Mb from the end of the disk). 


On tests 3 and 4 there is further to seek on a 20Mb drive that 
a 5Mb drive. I leave you to do your own calculations. 


toe 


Drive & Approx 100K In 000K In 100K Across 1000K Across 


Interface Capacity Directory Direcory Disk Disk 
IMI 7710 & WDHI 10MD O16 256 021 322 
IMI 5007 & WD! SMb 017 3:13 032 425 
IMI 5021 & WOH 18Mb 019 3:33 412 11:05 
Kennedy 53160 & SMD! 140Mb 0:16 «2:34 022 321 
IMI 5018 & STDC 17Mb 008 1:18 O13 1:38 
Rodime R0204.& STDC 24M 0:11-1:31 0:15 2:01 
Rodime RO24E & STDC © 49Mb 009 1:28 013 1:52 


Notes: 

1. Times are minutes:seconds, 

2. An IMI 5018 is the IMI 5021 with the STS06 conversion 

3. Under Gromix 30.51 the RO204E & STDC perform some 8% faster — 
other combinations have not been tested. 

4. The 100K and 1000K above are decimal (100,000 and 1,000,000 bytes 
respectively). 

MVJ Arnold. January 1985 

Revised March, April 1985 

Hallam Computer Systems Ltd. Sheffield. England. 


Editor: 


I enclose a programming solution to the ‘‘Seven/Eleven”’ pro- 
blem submitted by Phil Schneider in 1/O News, Vol. IV, No. 4. 

Incidentally, I have been using PL/I on a Cromemco System 
Ill for over four years now, under either CDOS or Micah CP/M. 
This language is certainly software's best kept secret! It is clear, 
English-like, extensive, structured, with a friendly compiler and 
linker, and very fast (see BYTE benchmarks, Sept. 1983), 

Your magazine has had some interesting articles and I have 
been reading it with great interest from the first issue. More 
programming articles will be appreciated. 

George Inglessis 

P.O. Box 2310 

Vineland, NJ 08360 


In addition to Mr. Ing * solution, Tom Beer — our C-10 Col- 
umn editor — submitted a Basic program which arrived at 
the correct answers, though using a different approach, As Tom 
put it, the program is more an exercise in numerology and 
creativity than it is an efficient benchmark. If anyone is in- 
red, we can provide you with the Basic program solution 
(never did receive Jepsan’s 


Ed. 


seventi: proc options {main) 
EEE OUEEIEHEEETURCUNRER ELDER KLRCL KAR 
To F 


_PECIMALS) 


‘George Inglessis, 20 April. 1986 
111 Ne Lincoln Ave., Henonan, Nad Ob090 
snunenaunsnananinnnanencesihaMnnentnernnneehtennanannas 
Rationale: Since 7,11 = 3 

Sumber aust be 0.79 or 
ae 


pducts 

16. whi Le 

pradiet 

or 

Se Eee 
with CP/M 


econds 
reer ee iter cient ferret] Creer er errr er eeee 
declare, 


jog? decimat (3,2), 
print’ file 


open file (print) output stream title ($let*)s 


163 
1,00 to 3.95 by_0.055 
aac 9B by, 0 


put ship gout (aib.c.0) GF (4,2) 4x 


7.11 then a 


ot file (print) skip edit 
= wyeye) CF ths 2) en Ce) 93 
aut isle (print) Skips 
ends 

ends 
end; 
end sevenii; 
B.i6 1.20 4.25 1.50 oD 
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Lisa Jaenicke 


6 /0 News 


Hellos and Goodbyes 

Change is in the nature of things. 
Nothing apes it. Recently, The 
LAGU, and I/O News underwent a 
change of its own. Richard Kaye, Editor 
and Publisher of //O News for these past 
five years, has moved on to explore 
other career opportunities. We wish 
him the best, and will miss him. But 
most of all we appreciate the work he 
did in making The [.A.C.U. and l/O 
News beneficial to Cromemco users. It 
will not be easy to fill his shoes. 

Likewise, Lynn Platzek, Production 
Manager of I/O News, has taken a new 
job with Road & Track magazine where 
she is expanding her own skills and ex- 
perience. Stepping into her place is Lisa 
Jaenicke (my wife), with a new title of 
Business Manager, which encompasses 
both the magazine production aspects 
and those of administration of the 
Association. Lisa’s administrative and 

anizational skills, as well as her op- 
timistic view of the future, have 
already been a great help in the day-to- 
day operation of The I.A.C.U. 

With the change in pers 
change in office location. The LA. 
and I/O News are now located at; 

34021 Granada, Suite B 

Dana Point, CA 92629 

(714) 661-9764 

The P.O. Box in Irvine is still being 
maintained (we're just a short way 
south) and all correspondence should be 
sent to 


onell came a 
1.U. 


hi opportunity to 
review all the mate: collected and 
received over the past five years. A lot 
of it found its way into the pages of I/O 
News. Some didn’t. But a picture emerg- 
ed — no, a scenario — which portrayed 
the rapid evolution of Cromemco 
systems. 

The Z-80 has stepped aside to be 
replaced by the 68000. Yesterday, 64K 
of RAM was a lot; tod; systems can 
make use of up to 16 ee Flop- 
py disk drives have been relegated to 
purposes of file transfer — the real work 
and storage being accomplished by the 
fast and powerful hard disks. We have 
seen CDOS reach its limits, and have 
watched Cromix grow from a good idea 
to one of the most powerful operating 
systems available. And now there is 
UNIX. From Z-80 to 68000, 16K RAM to. 
16 Megabytes, floppy to hard disk, 
CDOS to Cromix — and now UNIX. And 
all in such a short time span. It’s 
staggering. 

Throughout this evolution, users of 
Cromemco systems have been in a uni- 
que position in relation to other 
microcomputer users. They’ve been 
able to change with the times by 
upgrading their systems with the new 
technology as it became available. This 
has, in turn, put //O News in an equally 
unique position — all of these systems, 
and innumerable hybrid combination: 
are being employed by our member: 
and so I/O News has had to maintain its 
coverage across the spectrum. And the 
spectrum of systems continues to grow. 
LO News will continue to grow with it. 


In this issue, we explore Cromemco’s 
powerful number-cruncher, the Max- 
imizer. And what the Maximizer does to 
computational capability, the new laser 
printing technology does to printing. In- 
cluded in our cover story on the HP- 
Laserjet are the necessary patches to 
enable WriteMaster’s special features to 
function, In our New Products section 
some very exciting products are 
showcased — new Cromemco graphics 
boards, a unique Z80 Slave processor, 
and new Fourth Generation Languages 
for UNIX, to name a few. And of course 
our regular columns are present with 
hints and tips to make your computing 
tasks all the more effective. 

We hope you like the issue, And as 
always, we are open to any criticism or 
suggestion you have to make, The only 
way to keep the information fresh and 
alive is for you, our readers, to make an 
effort to let us know what is happen- 
ing in your field. What software does 
the best job for you (and equally impor- 
tant, what doesn't)? What new piece of 
hardware has made a difference, and 
what did it take to get it working? 
Again, we would like to know so that 
we can pass the information along. 
Please keep the communication lines 
open. 

Before closing this installment of 
OUTPUT, I wish to extend, on behalf of 
The International Association of 
Cromemco Us our condolences to 
those of our members in Mexico that 
suffered as a result of the devasting 
earthquake which they recently 
endured. Our best wishes go out to you, 
along with our hopes for a speedy 
recovery. 


Wh 


William E. Jaenicke 
Editor & Publisher 


Current Versions of Cromemco Software 


This table lists the current versions of 
all Cromemco software. It was derived 
from Cromemco’s Software Product 
Version Report of June 10, 1985. The 
following notations are used: ‘‘NA”’ im- 
plies that the information is not ap- 
plicable or was not supplied in the pro- 
duct version report. An ‘'*’' after the 
model or release number indicates a 
preliminary release. Models which have 
a ‘‘-D"’ indicate 68000 software; those 
with a ‘‘-X"’ indicate UNIX software. 
Almost all software is supplied on both 
8 inch and 5 inch diskettes, so the ‘‘L’* 
(for large) and ‘‘S”’ (for small) have been 
omitted from the model numbers. Also, 
almost all software is supplied on Dou- 
ble Sided, Double Density diskettes, 
Much of the UNIX software is supplied 
on tape archive. oD 


MODEL PACKAGE RELEASE VERSION CREATED 
3270BSC-D IBM 3274/51C BSC EMULATOR 1 03.05 02/21/85 
ANI-D ANIMATOR (COBOL-D DEBUGGER) 1 NA 10/24/83, 
ANLX ANIMATOR (COBOL-X DEBUGGER) 1 NA 04/25/85 
ASM-D 68000 MACRO ASSEMBLER (CROMIX) 2 01.14 02/16/83 
BAS-D 68000 BASIC 1 02.10 11/07/83 
BAS-X UNIX 68000 BASIC 1 02.20 09/27/84 
BNET-X UNIX NETWORKING SW 1 NA 04/29/85 
C10CPM C-10 CP/M OPERATING SYSTEM 1 02.00 01/17/84 
CAMR CALCMASTER 4 NA 02/29/84 
ccc CROMEMCO ‘C’ COMPILER 2 05.10 01/04/83 
ccc-D 68000 ‘C’ COMPILER 3 02.15 05/17/84 
cCC-x UNIX ‘C’ COMPILER 1 02.20 09/17/84 
cps CROMEMCO DIAGNOSTIC SOFTWARE 4 NA — 07/15/83 
‘CISAM-D C-ASAM 2 2.03 12/19/84 
CISAM-X C-ISAM FOR UNIX 1 2.03 10/15/84 
COB-D 68000 COBOL COMPILER 2 NA 11/04/83 
COBAT-D RUN TIME COBOL 1 NA 05/02/85 
COBAT-X UNIX RUN TIME COBOL 1 NA 05/21/85 
coB-x UNIX COBOL COMPILER 2 NA 11/04/83 
COLL CROMEMCO OVERLAY LINKER 3 02.04 03/25/83 
CRO-D 68000 CROMIX OPERATING SYSTEM 8 20.65 03/27/85 
CROMIX Z-80 CROMIX OPERATING SYSTEM " 11.27 07/03/84 
CRO-PLUS CROMIX PLUS FOR XC SERIES 2 90.79 04/18/85 
CSPD C-10 SUPER PACK 6 NA 07/25/84 
CTDS-S 68000 TAPE DRIVER SOFTWARE 2 NA 11/14/84 
CXDR CROMIX DRIVER PACKAGE 1 NA 05/18/83 
DIMR DISKMASTER 2 01.11 09/08/84 
Dos CDOS OPERATING SYSTEM 12 02.58 11/07/83 
FDA Z-80 MACRO RELOCATING ASSEMBLER 12 03.10 07/18/83 
FOB 2-80 BASIC 05.70 03/29/83 
FOC 2-80 COBOL COMPILER: 6 04.64 03/29/83 
FOF Z-80 FORTRAN COMPILER " 03.42 03/30/83 
FOR Z-80 FORTRAN WITH RATFOR 4 01,05 03/29/83 
FM2-D FORMS-2 (COBOL-D FORM GENERATOR) 1 NA 10/24/83, 
FM2-X FORMS-2 (COBOL-X FORM GENERATOR) 1 NA 04/25/85 
FOMR FONTMASTER 5 01.16 08/19/83 
FOR-D 68000 FORTRAN COMPILER 6 02.15 05/17/83 
FOR-X UNIX FORTRAN COMPILER 1 02.20 09/17/84 
FSTBAS-D 68000 FAST BASIC ‘ 02.10 03/23/84 
FSTCCC-D 68000 FAST ‘C’ COMPILER a 02.15 07/05/84 
FSTFOR-D 68000 FAST FORTRAN COMPILER 3 02.15 10/16/84 
FSTPAS-D 68000 FAST PASCAL COMPILER 3 02.15 10/16/84 
IDs IOP DEVELOPMENT SOFTWARE 6 03,00 07/25/83 
INFX-D INFORMIX (68000 RELATIONAL DBMS) 2 03,20 11/19/84 
INFX-X INFORMIX FOR UNIX SYSTEMS. 1 03,20 09/19/84 
KSAM KSAM FILE ACCESS SYSTEM (CROMIX) 3 01.04 03/01/83 
LEX UNIX WORDPROCESSING PACKAGE 1 NA 10/10/84 
LsP LisP 5 01.08 03/31/83 
MAXASM-D MAXIMIZER MICROCODE ASSEMBLER 1 02,08 11/06/84 
NET C-NET NETWORK SOFTWARE 2 NA 03/20/84 
PAS-D 68000 PASCAL COMPILER 5 02.15 05/17/84 
PAS-X UNIX PASCAL COMPILER 1 02.20 09/17/84 
RBTE REMOTE BATCH TERMINAL EMULATOR 5 01.08 11/17/83 
RMCOB-X UNIX COBOL COMPILER 1 NA 10/31/84 
RPG Z80 RPG Il COMPILER 4 03.02 03/31/83 
SDDDEMO SDD DEMONSTRATION SOFTWARE 1 NA 01/26/84 
SDIDEMO SDI DEMONSTRATION SOFTWARE 6 NA 04/04/83, 
sGs SDI GRAPHICS SOFTWARE: 6 02.00 09/06/83 
SLMR SLIDEMASTER GRAPHICS EDITOR 4 02.03 04/26/83 
SMCBAS-X UNIX STRUCTURED BASIC 1 NA 11/06/84 
MDS SMD DRIVE CONTROLLER SOFTWARE 2 NA 07/06/84 
SPICE-D SPICE CIRCUIT DESIGN SOFTWARE 1 11.02 06/21/84 
‘SPMR SPELLMASTER SPELL PROOFING 5 01.20 06/27/83 
STB 32K STRUCTURED BASIC " 03.65 03/31/83 
STB-D 68000 STRUCTURED BASIC 1 1.00 09/24/84 
STMR STATMASTER STATISTICAL PROGRAMS. 2 01.04 07/21/83 
TDS TAPE DRIVE SOFTWARE 4 14.41 04/01/83 
TEMR TELEMASTER COMMUNICATION SOFTWARE 2 02.06 04/24/84 
TSDI TRI-SDI GRAPHICS SOFTWARE 3 NA — 04/01/83, 
UDST-X UNIX DOCUMENTATION SOFTWARE TOOLS 2 NA 02/07/85 
UFY-X UNIFY (UNIX RELATIONAL DBMS) 1 NA 11/01/84 
ULTCALC-X ULTRACALC SPREADSHEET (UNIX) 1 NA 12/15/84 
UNIXX UNIX OPERATING SYSTEM 24 NA 04/15/85 
UPST-X UNIX PROGRAMMERS SOFTWARE TOOLS 2 NA 02/06/85 
WPS WORD PROCESSING SYSTEM " 06.00 04/01/83 
WRMR WRITEMASTER WORDPROCESSING SYSTEM 10 02.02 11/01/84 
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New Product Announcements 


NEW CROMEMCO- GRAPHICS 
BOARD 

Cromemco has announced a new 
Video Memory Controller board, the 
SDMB, for the S-Series of graphics pro- 
ducts. This board, which can replace 
and is upwardly compatible with the 
SDMA board, allows a 65,536-fold im- 
provement in the color capabilities of 
the S-Series graphics system. The func- 
tion of the board is to provide the 
memory control for the interface bet- 
ween the SVID Video Generator Board 
and the 256KTP Memory Board. 

The SDMB offers two new features. 
The first is a 24-bit/pixel operating 
mode, in which over 16 million colors 
can be generated. At any point in time, 
the number of colors that can be 
displayed is limited only by the pixel 
‘olution of the television standard — 
,904 displayable pixels for the NTSC 
standard (756 x 484) — out of the full 
palette of 16 million colors, 


The second added feature is a 
‘micro’ scroll, which allows more 
precise image positioning when scroll- 


ing a ‘‘zoomed” picture. The SDMB also 
provides for overlaying images on top 
of the 24-bit picture: a “32-bit” system 
can be assembled from a 24-bit 
background with 8-bit overlay when 
two SDMB boards and associated 
memory are used. 

Other than the color option, micro- 
seroll, and overlay capabilities, the 
SDMB board is functionally equivalent 
to the SDMA board. It uses a control bit 
in the software code to select either 
8-bit per pixel or 24-bit per pixel mod 

The SDMB is available now, with a 
price of $1,295. 

CROMIX-PLUS DRIVER SOFTWARE 

Cromemco announced the availabili- 
ty of the CXDR driver source code soft- 
ware for the Cromix-Plus operating 
system. With CXDR, the advanced user 
can write I/O drivers for raw, block, and 
character devices. To assist the develop- 
ment of user-written drivers, Cromix- 
Plus provides a well-defined driver to 
operating system interface, a complete 
library of support functions, high-level 
language header files, and a simplified 
procedure for generating a new 
operating system. 

In order to use the CXDR software, 
the user must have version 30.79 of the 
Cromix-Plus operating system. In addi- 
tion, the following versions of suppor- 
ting software are required (included on 
the CXDR diskette): 

68000 Assembler (Asm.bin)Ver. 01.14 

C Compiler (C.bin, Ver. 02.41 

Code Generator (Code.bin)Ver. 02.41 

Library Manager (Maklib.bin)Ver. 00.03 
bugger (Debug.068) 
ion (Psect.068) 

CXDR also includes an on-line manual 
and the C language source files for all 
of the standard Cromix-Plus drivers. 

Subscribers to CXDR updates under 


t 
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Cromemco’s Software Update Service 
will receive the CXDR software in the 
next release of the CXDR SUDS. The 
new software, Model CXDR, can be 
ordered immediately, with delivery in 
60 days. The US, list price is $95. 


TODAY 

Another third-party software package 
is available for Cromemco UNIX-based 
systems. TODAY™, from bbj Computer 
Services, Inc., is a Fourth-Generation 
Language (4GL) providing a complete 
application development environment. 
TODAY includes a host of features 
designed to make software develop- 
ment simpler, faster, and less costly: 
ongoing software maintenance 
facilitated and documentation is provid 
ed automatically. 

Any commercial business system, no 
matter how simple or how complex, can 
be developed entirely in TODAY 
without the use of conventional 
languages. Such tems can include 
Menus, On-line Transactions, Reports, 
Background Jobs, On-line Help Informa- 
tion, Error Messages, Application 
Documentation, and a complete 
Database Definition. 

TODAY offers a fully self-contained 
environment Cperating under UNIX. 
Normally, TODAY Administrator, 
Developer, End User, the only UNIX 
command deeded is simply ‘‘login.’* 
UNIX access is readily available if 
required. 

Screens and reports can be created 
automatically though high-level 
generators, or ‘‘painted"’ for ‘‘you-get- 
what-you-see"’ screens and reports. 

TODAY uses predominantly non- 
procedural methods to carry out ap- 
plication development, but where pro- 
cedural code is required, there is an 
English-style command set which is 
easily understood. Commands are struc- 
tured into small logic blocks called PRO- 
CESSES and FUNCTIONS which can 
link together and tie into specific 
menus, screen fields, report lines, or 
decision tables. 

TODAY's re-entrant exerciser code 
maximizes hardware capabilities to 
achieve fast execution in a _multi- 
user/developer environment. All ap- 
plication definitions are encoded and 
stored in data files, referred to as P- 
code files. These direct the TODAY ex- 
erciser to execute the defined applica- 
tion, which is the ONLY program need- 
ed in the computer memory. Data 
definitions are held in either global or 
private data dictionaries. If a change is 
made to the length of a data dictionary 
item, this change is automatically 
reflected in all areas of the TODAY 
application. 

Other features include: 

* Foreign language support 
* Automatic documentation 
© Training mode 

© Security 


C 


Benefits include: 
* Reduced development time and 
costs 
* Reduced training costs 
* Simplified maintenance and 
special versions 
* Portability to any other type of 
computer system running 
TODAY 
TODAY comes with an embedded ver- 
sion of C-ISAM™ and, according to bbj 
Computer Services Inc., will soon link to 
INFORMIX™ and UNIFY™, 


Though not directly available from 
Cromemco, TODAY can be ordered 
directly from bbj Computer Services Inc. 
The published list price for a developer 
license is $3000; Run-time licenses begin 
at $500. Discounts are available to 
dealers and VAR's. 

To order, or for more information, 
contact: 


bbj Computer Services Inc. 
2946 Scott Blvd. 
Santa Clara, CA, 95054 
Telephone: (408) 727-4464 
Telex: 510-101-2118 


Z-80 SLAVE PROCESSOR 

Systems Atlanta has introduced a 
powerful Z80H slave processor and sup- 
porting software for Cromemco Cromix 
systems. After more than a year of 
development, this new product offers 
users of Z80 software all of the speed 
they ever wished for while keeping all 
the of the sophistication and special 
features of their favorite operating 


Each’ slave consists of a single S100 
card with a fast 8 MHz, Z80H processor, 
128K of RAM, and two serial ports and 
high speed bus interface. Each card can 
support up to two users whose ter- 
minals are connected directly to the 
serial ports. At the same time, the card 
may also serve as a general purpose 
high-speed serial I/O card. Users con- 
nected to the card can run applications 
either in the slave or in the system's 
memory using the main processor (ex. 
DPU). Practically all Z80 programs 
which can be run in system memory can 
also be run in the slave. 

Imagine running an application, such 
as word processing, with an 8MHz pro- 
cessor at baud rates up to 38K baud (if 
your CRT will keep up)! Users are cau- 
tioned not to use the highest baud rates 
unless their program is running in the 
slave. The slaves demand for data can 
be so fast that the operating system will 
virtually lock out all other users while 
trying to satisfy it. The slave can take 
data from the bus in 256 byte blocks at 
one megabyte per second, With system 
overhead it takes about one second for 
a 32K program to load. Normal console 
V/O for programs running in the slave 
does not go through the operating 
system and thus can be much faster 
than normal Cromix I/O. 


excalibur 


@ All memory in use? 


UPGRADE YOUR 
MEMORY BOARDS!! 


256KZ to 1024KZ $ 795 
256 MSU to 1024MSU: $ 995 
512MSU to 2048MSU $1,495 


Why buy a new 256KZ or 512MSU? 

With our upgrade you can have the best of all worlds! 
Four times more memory, half the cost and more slots! 
Call us for quantity discounts. 

— Dozens of satisfied users — 

90 day warranty 


Works with CDOS, Cromix 20.xx, Cromix 30.xx, and Unix 
@ Disk space exhausted? 


BUY OUR HARD DISK!! 


Maxtor Drive, 140 Megabyte: 
Micropolis 1304, 52 Megabyte: 

Five Inch External Drive complete with Power 
Supply, External Box and External Cabling. 
These are the same drives that are used by Cromemco 


One year Manufacturer warranty 
Requires Cromemeo STDC. 


$4,895 
$2,800 


© Ready to order? VISA/MASTERCARD ACCEPTED 


EXCALIBUR UTILITIES FOR CROMIX 
Many new and useful programs including: 


Shell — Replaces the Cromemco Shell. Adds ../bin, ../emd, 
/usr/bin and /usr/emd to the search path 

Args — Allows any command to become interactive by 
prompting for arguments. 

Event — Allows the user to set up and run programs at 
specified times. Events can be set up to run at periodic 
intervals. 

Pmatch — Works similar to Cromix “match” except it 
prints the entire paragraph. Useful for finding grouped 
information such as addresses, notes, etc. 

Menu — Allows you to make Cromix easier to use. Cut 
down your training time. Each user can have a custom menu 
which is easy to set up and FAST. 

Makform — Allows a user to make Screen Forms Quickly and 
Easily using ALL of th Attributes, 

Print — Utilizes the various features of the HP Laserjet 
printer, It has MailMerge type capabilities, 

Timer — Allows the user to tirhe any event. 

In addition, there are a number of additional utilities including 
but not limited to: eall, yeslist, append, appt, chtime, 


datediff, info, Idate, press, revent, rpn, tappend, alarm, 
mscreen, eccall, and add. 


Your cost for these utilities, ONLY $149. 


Call, write or send your board to: 


EXCALIBUR COMPUTERS 


4548 Auburn Blvd., Suite 191 
Sacramento, California 95841 
(916)971-9610 


A software license agreement must be 
signed prior to delivery. The license fee 
must be paid for each slave. The cost of 
a single slave with software license is 
$1095.00. Availability is from stock to 
thirty days. Direct orders and inquiries 
to: 


Systems Atlanta, Inc. 
.O, Box 99 
Lebanon, GA 30146 
(404) 928-0240 


PHILON FAST/Compilers 

Business Communications Systems, 
Inc. has entered into an OEM agreement 
with PHILON to provide the PHILON 
FAST/Compilers for the Cromemco 
UNIX System V product line. 

The PHILON compilers are designed 
around the Motorola MC68000 family of 
microprocessors. Included among the 
compiler’s features and benefits are: 
¢ Speed of execution — PHILON 
FAST/Compilers offer benchmark ex- 
ecution speeds of up to 45 times faster 
than competition. 
¢ Ease of development — New ap- 
plication systems can be developed 
kly and inexpensively by using 
rame quality development 

s such as full instruction sets and 
the PHILON interactive debugger — the 
PHI-Analyser. 

* Powerful Advanced Capabilities— 
PHILON FAST/Compilers are specifically 
designed for use in developing large- 


scale applications. PHILON FAST/Cobol, 
for example, has no artificial limits on 
program size. In addition, PHILON 
FAST/Compiler languages can be linked 
to modules written in any other PHILON 
FAST/Compiler language. 

Price Schedule: 

Retail suggested list prices: 


Full compiler Run-Time Available 
Fast/Cobol $2,200 $330 NOW 
FasvBASIC-C 600 90 NOW 
FasvBASIC-M 600 90 NOW 
FastiC 950 142 NOW 
FasRPG 1,400 210 2085 
Fast/Pascal 1,400 210 1085 
Fast/Fortran 1,200 180 2085 


Dealer discounts are available. 
Manuals are available for evaluation 
purposes prior to purchase, or in- 
dividually for $50. 

At present, the compilers are not 
ported for operation under Cromix. If 
enough interest is shown, the ports 
could be done. Direct orders, or re- 
quests for further information’ to: 

Business Communications Systems 

510 McClanahan Street, S.W. 
P.O. Box 12721 
Roanoke, Virginia 24028 
Telephone (703)344-5563 


ProPrint for C-10 Users 

ProtoMatrix Software Development an- 
nounced the release of ProPrint, a full 
featured printer driver for the Cromem- 
co C-10 computer (release 1-4 and 5-6). 


ProPrint provides the printer support 
you've needed to use WriteMaster™ to. 
its fullest extent. 

ProPrint changes the codes that come 
from WriteMaster (and many other pro- 
grams) into codes that will operate the 
special features on your printer. 

ProPrint supports boldface, underline, 
superscript and subscript printing on 
printers capable of these functions. 

ProPrint also provides a command line 
interface to your printer. From the 
CDOS prompt, you can advance your 
paper to the next page, change type 
styles, character size, spacing, and 
many other functions — dependent on 
your printer capabiliti 

ProPrint is automatic and easy to use, 
so easy, you just call it when you boot 
your computer. It will stay resident un- 
til you power off. 


— FOR SALE — 


Centronics 703 Printer 
— wired for C-10 “D" connector — 


$200.00 
Racal-Vadic VA212 LC Modem 
$375.00 


Call Bill Hartman at 
(213)852-2645 Days 


or 
Leave message at (213)420-2893 
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ProPrint works with any printer that 
uses 1-4 character sequences (called 
control codes) to perform the required 
functions. It comes with a special pro- 
gram that makes it easy to configure for 
your particular printer. 

ProPrint also comes with three pre- 
configured drivers for Epson printers, 
Okidata microline printers, and Diablo 
and most daisy wheel printers. 

ProPrint is available in two formats, 
C-10 release 1-4 (Part No. PPC5) and for 
upgraded C-10’s (release 5-6, Part No. 
PPC52). 

Pure and simple, if you have an in- 
telligent printer and use WriteMaster, 
ProPrint can provide you with powerful 
features and offer elegant solutions to 
your printer needs. 

ProtoMatrix Software Development 
12564 Connemara Way 
Sunnyvale, CA 94087 
(408) 749-1292 
Telex: 503898(PROTOMATRIX) 


eLINE/cENGLISH 
cLINE/cENGLISH, a fourth generation 
programming language from C LINE, 
, is now available on the Cromemco 
Sysiem 100 and 400 under UNIX System 


V CLINE/CENGLISH offers exceptional 
portability and flexibility to the profes- 
sional applications programmer. The 
English-like commands to. 
generate C source programs. The C pro- 
grams use any of several popular 
database management systems (such as 
C-ISAM from Relational Database 
Systems, Inc. and UNIFY from Unify 
Corp.) to organize and retrieve informa- 
tion. CLINE/cENGLISH is portable to a 
wide range of microcomputers and 
minicomputers. 

The syntax of cLINE/cCENGLISH is 
similar to that of Ashton-Tate's 
microcomputer database manager, 
dBASE Ill. Features of the language in- 
clude complete structured control flow, 
business-oriented data types, multi 
dimensional arrays, full parameter 
ing, and ‘‘include”’ files. In, addition, 
actual C code can be embedded in 
cLINE/cENGLISH programs. The 
language is complemented by two non- 
procedural utilities: CBASE, and in- 
teractive tool which allows the creation 
and maintenance of database file struc- 
tures, and cSCREEN, a screen 
generator. 

cLINE/CENGLISH is available for UNIX 
and MS-DOS systems. Applications 
created under one operating system can 
be ported to the other. 

cLINE/cENGLISH is available direct- 
ly from C LINE, Inc. for $1695, To order, 
or for more information, contact: 


C LINE, Ine. 
Portsmouth Parade 
Portsmouth, NH 03801 
(603) 431-2111 


NEW HARD DISKS FOR CS-100/300 

Cromemco has announced some new 
additions to the CS-100 and CS-300line 
of supermicros. These new models 
employ the 140 megabyte Winchester 
hard disk drive which up to now had 
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been present only in the CS-400, where 
it gained a reputation for speed and 
price-performance. The new models, 
labeled CS100H150 and CS300H150 
(both in X and XC versions) are available 
now. Contact your Cromemco dealer for 
pricing. oD 


MAXIMIZER 


Continued from front cover 


Whetstone test suite reveals that the 
Maximizer can provide even more than 
six-times speed improvements for some 
types of operations. In fact the biggest 
speed improvements are achieved in 
evaluating trigonometric and other 
transcendental functions. For example. 
the Whetstone test for standard Fortre 
function execution speed is as follows: 


X=0.75 

DO 11 i=1,n11 

X = SQRT(EXP(ALOG(X)/T1)) 
11. CONTINUE 


Fortran and ‘the Max i 
number of iterations 
seconds. This works out to a remarkable 
17-fold improvement in speed. 


MICROCODE ASSEMBLER TOO 

The Cromemco fast languages come 
with a standard library of microcode for 
floating-point operations which is 
automatically loaded into the Max- 
imizer's RAM prior to program execu- 
tion. For many users this standard 
microcode library is all the microcode 
that they will ever need. However, 
even more capability can be unleashed 
from the Maximizer by using customiz- 
ed microcode that is tailored for the 
specific application. To help you write 
customized microcode, Cromemco of- 
fers a microcode assembler for the 
Maximizer. 

The Maximizer Microcode Assembler 
was written for Cromemco by Bob 
Fleming and Cherie Cushner of 
Futheuristics, an engineering consulting 
firm specializing in microcode products. 
By using the microcode assembler you 
can microcode anything from a matrix 
operation, to a Fourier transform, to a 
graphics primitive. A single program call 
to the Maximizer will execute the en- 
tire operation. 

One of the first users to take advan- 
tage of customized microcode for the 
Maximizer was Dr. Richard Daly of Col. 

graphics Systems in Madison, Wiscon- 

Colorgraphics has developed exten- 
i software for the Cromem- 


order to simulate the effect of an ai 
brush in the graphics system, Dr. Daly 
had to rapidly calculate and plot 400 
pixels (each pixel corresponding to a 
droplet of paint that a real airbrush 
would spray). Each pixel required six 
8-bit multiplies and four 16-bit adds to 


compute. These operations were coded 
in microcode, using the microcode 
assembler. According to Dr. Daly the 
resultant execution speed was five to 
ten times faster than optimized 68000 
assembly code, but even more impor- 
tant, the Maximizer made the dif- 
ference in being able to truly simulate 
an airbrush effect, 


A50-TIMES SPEED IMPROVEMENT 
Another Cromemco user, Mr. Mike 
Tiemann, used the microcode assembler 
to write customized microcode for the 
Maximizer to execute the Eratosthenes 
Sieve benchmark. This benchmark pro- 
gram involves the iterative execution of 
an algorithm that was originally 
developed to find prime numbers. Mike 
wrote versions of this benchmark pro- 
gram in C, 68000 assembler, and 
microcode assembler for the Maximizer 
in order to compare relative execution 
speeds. The results are shown in the ac- 
companying table. When written in C, 
the program calculated 100 prime 
s in 26 seconds. Written in 
assembler the corresponding time 
conds, Using the Maximizer, 
100 iterations were executed in just .5 
seconds, This is an amazing 50-fold in- 
crease in speed when compared to the 
program written in C, 


FAST TRANSFER RATES 

One reason that the Maximizer is 
fast is, of course, because of its high- 
speed, 48MHz processor, Another 
reason, though, is that the data f 
to and from the Maximizer is 
not through the main proc 
rather by direct-memory d 
This means that data (or mi 
transferred between the 
RAM and the main system RAM at a 
speed of 4 megabytes per second. The 
Maximizer is fully compatible with all 
current Cromemco tem RAM 
memory cards (the 512 , 2048MSU, 
256KZ and 1024KZ) but when using the 
error correcting memory cards (512MSU 
or 2048MSU) you must be certain to 
turn off the error-correcting option 
(through software) prior to any Max- 
imizer operations. This is simply 
because there is no time for error- 
correction to take place during the fast 
DMA transfers. No such special precau- 
tions are required when using the Max- 
imizer with 256KZ or 1024KZ memory 
cards. 


“Cromix”-ize 
Your Wordstar & dBase 


ven A! through H:)?) Then you' tL 


FREE SOFTWARE 

‘As a special promotion for the Max- 
imizer, Cromemco — with its par- 
ticipating dealers, has announced that 
any customer who purchases a Max- 
imizer prior to December 31 may have 
his choice of a free fast software 
package. This selection includes Fast 
Basic, Fast C, Fast Fortran, or Fast 
Pascal. These software packages will 
run under 20-series Cromix or 30-series 
Cromix Plus. The Maximizer is not yet 
supported under UNIX, although 
Cromemco does have plans to do so. 

Since the fast languages list for 
$895.00 each (U.S. price), there is quite 
a savings to be had by purchasing a 
Maximizer prior to year end, And the 


sooner you put the Maximizer to use, 
the sooner you will see the speed in” 


creases that some of our users are now 
enjoying. 


68000 MAXIMIZER 
LANGUAGE 68000 C ASSEMBLER MICROCODE 
ASSEMBLER 
EXECUTION TIME 26 10 05 
(SECONDS) 
Eratosthenes Sieve Benchmark Execution Times 
for 100 iterations (in seconds) 
= aD 


HP Laserjet 


Continued from front cover 


as the European equivalents of letter 
and legal size). The paper can be fed 
from a paper tray or as single sheets. 
You can mix both letterhead and 
regular paper, and can even do 
envelopes. As for capacity, the paper 
tray can hold about 40 sheets. This 
means that you can print up to 40 pages 
unattended; for longer documents it 
would be necessary to refill tl 
® Easy to maintain. 


fix, Adding new toner (“‘ink’’) is as sim- 
ple as popping out one cartridge and 
putting in another. 

> Easy to install. It uses a standard 
terminal cable, The printer connects to 
a serial port at 9600 baud. 

> Letter Quality printing. There are 
90,000 dots per square inch. 

The printer itself weighs about 71 
pounds, Its dimensions are 18.5 x 16.2 
x 11.4 inches. While it is smaller than 
many printers, it would still take up 
quite a bit of space on someone's desk. 

The Laserjet will need to be placed so 
that it is accessible on all sides. The 
paper tray is in the front, single sheets 
are fed from the back, the toner car- 
tridge is inserted from the right side and 
the cabling and power cord are on the 
left side. 

The operator control panel is on the 
front of the Laserjet. It displays its cur- 
rent status whenever it is on. A sampl- 
ing of the status codes follows. 


00 Printer Ready 

02 Wait 

05 Self Test 

11 Out of Paper 

13 Paper Jam 

14 Request for different size paper 
PF Feed paper manually 

Feed envelope 


The Laserjet, and other brands of 
laser printers, is essentially a_copy 
machine. It is driven by a Canon 
Engine. The laser beam does not actual- 
ly print directly onto the paper. Instead, 
it writes onto a selenium drum which 
forms a static electric charge at the 
point the beam strikes the drum. As the 
drum rotates, the static charge attracts 
the toner and places it on the paper. 


There are various font cartridges 
available which allow the operator to 
select types of characters and to imple- 
ment boldface and italics. Each font 
cartridge is essentially a set of software 
instructions telling the printer how to 
form each character. Depending on the 
type of cartridge that you want, the 
price ranges from $180 to $450. 

It is fairly easy to use the various 
features of the Laserjet but can be 
tedious if you try to implement them 
without a program to help. For in- 
stance, to start underlining you would 
the following sequence: ESC ‘&’ 
D’. To finish the underlining you 
would enter: ESC ‘&’ ‘d’ ‘@’. In selec- 
ting fonts, you can select the symbol 
set, font stroke weight, font pitch, pro- 
portional pitch, font style, font 
typeface, and font height. Each of these 
items are entered using similar escape 
sequences. Only one font cartridge can 
be used at a time. 

In order to avoid these complicated 
escape sequences, Excalibur Computers 
wrote a program called print. print 
allows you to use screen as your text 
editor and easily implement the 
features of the Laserjet. For example, 
to underline text, you would enter \u at 
the start of underlining and \u at the 
end of underlining. To change to italics, 
use \i, for boldface, use \B. To select 
specific fonts, you would enter a dot 
command. For example, .ft AA would 
select the first font on cartridge A. (HP 
assigns a letter for each different font 
cartridge). .ft AB would select the se- 
cond font on cartridge A. 


SYSTEM ONE LOADED! 

CS1H System One: DPWE8000280 processor, 

2 x 256K Ram boards (512 total) 

1 x 20 Meg Fixed Disk (Internal), 
WDI-II fixed disk controller 

1 x 5 Meg Fixed Disk (external) 

1 x 5%" floppy, 16FDC floppy controller 

Tuart, Quardart, and IOP for quadart 

2 x Adds Viewpoint Terminals (green street) 

$3,000 or best offer 


(212)722-2211 
Tom Silverman 


PERSCI 


« Drive Maintenance 
RAGE 48 HOUR TURN-AROUND 


PPS has been providing solutions for PerSci/ 
Cromemco users, user groups, dealers and 
OEM's for over 3 years. 


With over 43 years of combined technical elec- 
tronics experience, including 12 years on the 
PerSci payroll, the experts at PPS are uniquely 

ied to provide you with the time conscious 
fat you require for your highly sophisti- 
isk drives, 


Forget the time consuming multiple warranty 
returns to accomplish what should have been 
done right the first time! 


Alldisk drives servicedat ourlabaretestedtora 
minimum of four hours on a Cromemco CS-3 to 
insure operational integrity! 


On-site services available in the Los Angeles 
and San Francisco Bay areas. High volume 
repairs available on-site internationally. 


Also, tandon drive repairs and purchase and re- 
sale of new and used Cromemco products. 


Call John Bush, former Supervisor/Lead 
Technician of Customer Services at PerSci at 
(714) 861-6649 or (818) 339-5485 


PPS 


PRACTICAL PERIPHERAL SUPPORT 
1531 KIOWA CREST 
DIAMOND BAR, CA 91765 


CROMEMCO BOARDS FOR SALE 
EVERYTHING GUARANTEED 


DPU $450 
OCTART $450 
SCC-single card $100 


System Zero Mainframe (empty) $200 
SOFTWARE (wilicense) 


Cromix Plus $325 Cromix-D $200 
Writemaster $50 68000 °C’ $300 
68000 Cobol $325 RPG-II $200 


plus many others — call for details 
No reasonable offer refused. 
Bob Staudenmaier (805) 685-6374 
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In Exhibit A, is a C program which 
will implement superscript, subscript, 
underlining, and boldface under 
Writemaster, using the Laserjet. 

In addition to the features mention- 
ed, the Laserjet can select the page 
length, set the top margin, set the text 
length, and do character positioning. 
Again, these are done through the use 
of Escape sequences. 

The character positioning feature is 
very powerful. One excellent use of this 
is for printing labels. Exhibit B has an 
example of how the Excalibur print pro- 
gram can be used in printing labels, 
making use of the character positioning 
features. Comments are marked in /* */ 
and would not normally appear in a 
print program. 

Other laser printers currently on the 
market include the Apple Laserwriter 
and the Ricoh LP-4080 Laser Printer. 


About the Author: 


Robert Brown is in charge of Sales 
and Marketing for EXCALIBUR COM- 
PUTERS, a complete systems house pro- 
viding sales, service, and warranty 
repair and support for Cromemco pro- 
ducts. In addition, he has been respon- 
sible for the development of the Cromix 
Excalibur Utilities, which includes the 
print program mentioned in this arti- 
cle, EXCALIBUR is currently at work 
developing a graphics driver for the HP 
Laserjet. 


LINEAR PROGRAMMING 
TRANSLATOR for 
68000 CROMIX 
systems 


* Generates initial tableau from 
algebraic source 

e User chooses variable names 

¢ Generates artificials & slacks 

* Max/Min, Two-phase simplex 

e<, <=, =, >, >= constraints 

* Shadow prices & Postoptimality 
analysis 

© Multiple optimal solutions 

e Identifies infeasible & unbound- 
ed formulations 

* Double-precision floating-point 
calculations 

50 constraints 

¢ 90 variables (including slacks & 
artificials) 

* Compiled C code 

Demo Version/Manual - $30 

Full Version/Manual -....$500 
Lamar Park Programming Co. 
1005 Brawner Parkway 
Corpus Christi, TX 78411 
(612) 851-1810 
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EXHIBIT A 


for writenaster. 


in the bin directory 
recript 


This patch is for use under CROMTX 


implement, debug or patch waaster.bin. 


* Boldface (inplenented here as italics) 


10 
Find */bin/apool.bin' and replace with "/bin/wmprt.bin'. 


finclude <stdio.n> 
fine ULCOI 


‘/* character in writenaster used for underline +/ 


wr used for superscript */ 
fF sea for subscript +/ 


Saefine 6 E used for bolaface */ 
fdefine So ae ject the secondary font */ 
fdefine SI 137 Usea to select the primary Yone'*/ 


Static char *argp(] = ( 
spool", 


“prt. fil", 
o 
” 


Af ( (£4 = open(argv(t), READ)) == ERR) 


7/4 Source £4, Destination fa, bytes read +/ 
4s in undertining currentiy?’ */ 
Js in boldface currently? 


(/* used to spool prt. fil +/ 


/* open the source file +/ 


syserr ("Unable to open source file\n"); 


if ((afd = creat(*pre. 
syserr ("Unable to cre 


0)) == ERR) 
PEE. #i1"); yee 


/* open the destination file 4/ 
file to be spooled +/ 


/* without the cartridge, 
this is not implemented 4/ 


while ((br = rdline(sté, source buf, 511)) {= ERR) /* read the source file +/ 


for (j= 4 07 4 cm brs seh,449) 
t 


Af (source buf) <= crRLZ) 


fag = 
002 Out ef 100ps 


(7s vest character by character 4/ 
Ye Stor source, } for destination +/ 


/* Test for end of file +/ 


/* Af end of file, get out +/ 


/* 1 know, shouldn't use goto, oh vell */ —) 


if (source but{t) 


vULconE) 
i 
dest bato+) = sc: 


destcbuti3er) = 1a? 


/* Af 5 am airendy underlining, send th 
e begin 


otherwise send tt 
Feverse the codes 


dest butts) = in_ul == TRUE? 
inet = incul == TRUE ? 


) 
else if (source buf{i) == BoLD) 


/* Af 1 an currently boldtacing, select th 
Lf not, select the secondary font, rn e: 
the codes 


Gest-buf (30) 
gest bus (++) 
(jee) = ta 
Geat-butt}so) 
dest buf(}++] 
Sest_but(3) 


) 
else if (source but{i) == LFDOWN) 
« 


dest_buf{je+) = Bsi 
fest_but(3] = 
, 


else 
‘Gest_but(3) = source bufti)+ 


), /* Bnd of for loop */ 
wrline(afd, dest but) 


in bold == TRUE ? ST 
inibold == TRUE ? PALSE 


/* Test for underline code */ 


/* write out underline sequence +/ 


nd of underline sequence 


A underline sequence. in either case, 


ters tty 
FALSE : TRUE? 


/* test for the boldtace code +/ 


/* test for superscript +/ 


/* wend the superscript sequence +/ 


subscript + 
Subscript sequence +/ 


/* Af Atte none of those other 
things, it must be a regular 
character. “Put that 
character out 

” 


(a uite the butter to diak +/ 
7 


) /# End Of while, go back and read the next b 


‘out_of_leop: 
Af (fieg <= mare) 


“ vesegtara, dest bur, 1); 
webytecard, *\n") 7 
, 


close(sta) : 


) /* End of Main #/ 


(+ delete vritenaster argument 
« see3(" /blcyepoot. bint, argp)) == ERR) 


7s all donet! 4/ 
/* write out the last block +/ 


/* close the files +/ 


EXHIBIT B 


+0 4% Tarn off the line counting feature +/ 
ipo 0 7% Set the page offset to zero +/ 

BE o ve 0 zero. */ 

Tm 9 ie zero */ 

[AE tomp.txt a” xe" 


is exactly 


-=¥ COMP, Col, STREET, CTTY, STATE, 21P, SOURCE PHONE, FLAG 
7 up the variable names to be read 
+ fron the data file and read the first 
+ line of daca 
" 


sig = oe /* ig is "ingnore". A comment line. 
Tig First Block 
ier 6 /* Set the position to line 6 #/ 


tte 3 7+ Set the position to column 3 +/ 

cours 7+ Print the variable nov in COMP */ 

ce 3 7 Set the position to column 3, your are on line ¢ +/ 
kcowre (+ Print the variable nov in col’ s/ 

ted 

‘STREETS 


tee 3 
icrrys, estaree 
tte 3 

az1Pe 


say J* Update the variable list ( 
itr 6 /* Same line, different coluan, sa: 


‘gata type */ 


States 


£811ing every Line and coluan on the page */ 


Gcrrvé, sstares 
tte 52 


axrP6 


/# at the bottom of the page, the program g 
* of the page and continues until there 18 
iad 


back to the top 


MCM Enterprises 


A Full Service 
Cromemco Dealership 


featuring 


Jol 


The Unique 
Communications /Modem Package 
for your 
C-10 and S100 
Cromemco Systems 


1 On-site Service 
Consulting 


Personalized ‘Training on CDOS, 
CROMIX.. and Languages 


215 Hamilton Avenue 
Palo Alto, CA 94301 
(415) 327-8080 


Dealer Inquiries Welcome 


oD 


“CpRive™ 


PERKSCI 
REPAIR 


SPECIALISTS IN CROMEMCO/PERSCI 
PROFESSIONAL SUPPORT AND DOCUMENTATION 
REPAIR SERVICE FROM $200.00 
30-DAY WARRANTY ON SERVICE & PARTS 
UTILITIES TO DRAW & PLOT 
FOR SBASIC AND PLANMASTER 
GRAPH-10 $80.00 


C-10 GRAPHICS 


for © eee 
TORIVE emulates a CROMEMCO CDOS floppy 


disk, reading from and writing to bank switched 
memory boards. 


eee 


Speeds up all your disk based programs on 
CROMEMCO micros by 5 to 15 times 


Expandable, start out with one 64k 
board—expand to 128, 192 or 224k later 


TORIVE is invisible to all system utilities and user 
application programs. 


Utilizes all your existing and future CDOS 
‘software better and faster. 


EASY to install, NO patches or assembly 
language programming required. Just type 
TDRIVE. 


TDRIVE saves you TIME (and MONEY)! 


Economical —$ 98.00—for the TDRIVE-Software 
only. 


See your local dealer or write to 


TESCO GmbH 
P.0.Box 10 P.0.Box 7 
8714 Wiesentheid Millersville, MD 21108 
West Germany USA 
(301) 923-2458 
CDOS is a trademark of CROMEMCO Inc. 
TDRIVE is a trademark of TESCO GmbH, 
West Germany. 


TREXIS Incorporated lancaisiacke 
(Formally Computer Closet, Incorporated) 
45F ROUTE 303 
VALLEY COTTAGE, NY 10989 
(914) 268-5161 
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tec-tips 


Tec Tips is a regular column aimed at providing hints for keeping 
systems up and running. It will not attempt to deal with specific 
engineering applications or non-standard configurations. Tec Tips is 
edited by Richard Quinn, owner of QUINTEC, a Southern California 


Computer service firm. 


A Little More on STDC Disk Controllers 

Much has happened and improved 
since the last time I wrote about the 
STDC card. The hardware and software 
has been improved and the whole STDC 
disk drive system is starting to take on 
the look and feel of a well designed and 
proven system, 

The current version of operating 
tem is important for proper opera: 
tion of this card. This includes the pro- 
per version of STDC firmware. You can 
tell what version you have by looking 
at the ROM on the STDC controller 
card. The revisions range from 1.15 to 
the current level 1.23, 

The newest version firmware is re 
quired for the latest releases of UNIX 
and Cromix-Plus. Starting with version 
1.17 (I think this was the first to give 
this capability) the operating system 
could determine what version of con- 
troller firmware is present and down 
load via the /etc/iostartup.cmd file the 
latest version if needed. When booted, 
the firmware is loaded into the STDC's 
RAM memory and the ROM is disabled. 
This allows the STDC drivers to be 
dynamically changed on the fly giving 
greater operating system control over 
the disk drive. 

If the version of the firmware on your 
STDC card is too old for the current ver- 
sion of your operating system, the new 
firmware is supplied on the distribution 
disk and loaded on boot, You cannot 
however boot directly to the STDC 
drive. You must boot to the floppy and 
run the iostartup utilities to down load 
the new drivers to the STDC and then 
do a WARM boot to retain the new 
drivers in the STDC. This double boot 
process is described in the SUDS notes 
that come with the new operating 
system. To save the double boot, simp- 
ly install the newest version of the 
STDC ROM, version 1.23. 

The STDC controller works with Z-80 
CROMIX version 11.27, D series 
CROMIX versions 20.65, Cromix-Plus 
version 30.79, and UNIX release 2 (The 
version numbers are cur is 
of this writing and there are earlier ver: 
sions in all es that also used the 
STDC. The current versions in all cases 
are the best.) 

Luse the INITSTDC version that is cur: 
rently being supplied with Cromix-Plus 
version 30.79 to initialize the drive the 
first time. There are several reasons, 
the first being that this is the latest 
release of the program. It allows larger 
drives with better handling of alternate 
tracks and does a better job of pro- 
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mpting the user for needed informati 

The earlier versions of the prog) 
allowed a maximum of 1023 trac! 
some drives have more than this. For 
those who are using drives that are 
smaller, this was not a problem. But for 
those using larger drives or drives with 


less surfaces and more tracks, this was 
a problem. 
The precompensation, required by 


some drives, is another area that gives 
some pre oblems. As a drive steps to the 
inner cylinders of each disk (thi 
of floppy as well as hard disks) each 
track going inward is slightly smaller in 
cumference (the distance around the 
cle) than the previous track until the 
inner most cylinder is the smallest. As 
such the data bits are much closer 
together on the inner cylinders than on 
the outer. Precompensation is used to 
electronically adjust for this difference 
in data density. 

Some newer drives do not need 
precompensation. The only way you 
can tell which needs it and which do not 
is by the drive specs. Check the book 
and enter the cylinder where the 
manufacturer recommends starting of 
precomp. If no precomp is needed, 
enter the maximum number of 
cylinders on the drive. In other words 
if the drive has 1024 cylinders and does 
not need precomp then enter 1024 for 
the starting cylinder for precomp. 

Another area of concern is the 
number of alternate tracks. The media 
in a hard disk dri xed, and very 
high density defects are often present 
in newly manufactured drives. It is 
almost impossible not to have a few 
defects in the higher densities and that 
is why alternate tracks are declared. 
When a reference is made to a specific 
track that has a defect previously 
declared, the operating system actual- 
ly reads the alternate track instead, 
Alternate tr ‘e usually the highest 
tracks on the drive. 

The STDCINIT program does an in- 
it/read to determine 
ist at the time of initial 
not always perfect as defects may ex- 
ist that are not detectable at the time 
of initialization, Some are defects of 
retention — that is, the surfaces will 
lose their magnetic information after a 
short time and therefore be illegible at 
a later time. It is always best to use the 
list of defects supplied with the drive 
from the manufacturer. Declare the sur 
face and cylinder as INITSTDC asks for 


it. 
There are some tricks I have learned 


while working with the STDC and 
several different manufacturers drives. 
The first one is a bug in the way the in- 
it program works. The first thing IN- 
ITSTDC does is to try to read the disk 
label stored on cylinder 0, surface 0, 
which, by the way, is the only 
cylinder/surface that must be defect 
free on a drive, It cannot be declared 
to an alternate as it is what tells the 
em where the alternate track table 
ated 

Often times when initializing a new 
drive without a label on this track a user 
encounters a ‘‘must initialize STD31 
first’ message. This is the device driver 
that allows the whole drive to be in- 
itialized. Since any STDC type hard di 
drive can be segmented into as many as 
32 segments, regardless of overall size, 
Cromemco has used the last segment 
device name to refer to the entire drive 
during initialization, This is of great help 
later on in cleaning up a damaged seg- 
ment. I'll cover this a bit later. 

Anyway, the first time the drive is 
formatted you must format it as device 
STD31 (STDO through STD31 for a total 
of 32 segments) to create the label and 
to have INITSTDC prompt you for all of 
the drive specs. It is also at this time 
that you declare partitions, if any are 
desired. If you do not declare partitions 
the drive will be referred to as device 
STDO. If you declare partitions the first 
partition is referred to as STDO, the se- 
cond STD1, etc. I usually declare parti- 
tions in the 20-25 meg ranges so they 
will all fit on a single tape in the CTD 
backup system. It is up to the user to 
decide what partitions, if any, are 
desired and what are convenient sizes. 


“device not 
found STD31"’ then create the device 
using the command makdev /dev/std31 
b 631. If you get the error message ‘'no 
device driver STD31"’ then you will need 
to re-gen the operating system for 32 
partitions in order to have a driver for 
STD31. After initializing the drive, re- 
gen the operating system for the 
number of partitions declared to save 
memory being given to drive partitions 
that don’t exist. 
INITSTDC in all cases suppli 
default values its best guess for the 
drive that you are using. In general this 
is a Cromemco HDD-50, But Cromemco 
also supplies a 20 meg and a 140 meg 
drive. You MUST know what you have 
or you will never get the drive right. 
Use the manufactures spec sheets for 
the information, 
INITSTDC also asks 
tion: if you want to verify; 


If you get a message like 


s last ques- 
the default 

yes. If it is the first time a drive is in- 
itialized, or the label has been destroyed 
due to some damage or system crash, 
answer no to verify, If you don’t, the 


em will come back and say “‘cannot 
initialize track 0’’. If you have done it 
once, you cannot get past this point un- 
til you re-boot the system, as the STDC. 
controller remembers its earlier attempt 
and continues to give the same error. 
To save time, I tell it to do the first 10 
or 12 tracks only with no verify and 
follow that with a re-run of INITSTDC 
with verify on for the whole drive. 
When running INITSTDC the second 
time all defaults that were entered will 
appear as the default answers as the 
drive now has a label and the values are 
automatically determined from the 
previous partial initialization. 

If the drive develops soft errors later 
(a soft error is one that will go away 
after init is run on it — a hard error 
stays and must be declared in the alter- 
nate track table) INITSTDC can be run 
on only that segment and the defaults 
will be for the group of tracks that are 
in that segment. You cannot re-declare 
alternate tracks, but you can clean up 
that segment without damage to data 
on other segments. 

It has been my experience that drives 
that are in good working order rarely, 
if ever, develop new defects from the 
originals. Therefore, even though IN- 
ITSTDC calculates an average number 
of alternate tracks for a given drive size, 
Lusually declare only 5 or 10 more than 
thos know are defective from the 
defect list supplied at the time the drive 
is tested by the manufacturer. In this 
way, I don't take up drive space with 
unused alternate tracks. 

The system locates the alternate track 
table in the middle of the drive but will 
allow the user to specify where the 
table will be located if desired. The 
value of locating it in the middle is to 
minimize average access to it from max- 
imum tracks to minimum tracks. 

One other little bug with INITSTDC, 
that I have not been able to determine 
from whence it comes, shows up as 
follows. Often the first time a drive is 
initialized (assuming that you have not 
set verify on as described above) the 
program says ‘‘drive failed’’ and drops 
you back to the operating system. Simp- 
ly run the program again giving all the 
same information and it works the se- 
cond time through, I don’t know what 
the bug is, but it is not a big problem if 
you recognize it. 

If the drive seems to work all right at 
first, and then develops many read or 
write errors, the problem is often that 
the location for precomp has been 
entered wrong and the drive develops 
problems after the cylinders below the 
precomp area are used and the system 
starts into the upper tracks. Even 
though INITSTDC calculates an approx- 
imate starting cylinder for precomp, I 
believe it is very important to know 
what it is for your drive and install the 
correct value, not an approximation. 
This is especially true of drives that do 
not need precomp. Specifying a cylinder 
that is less that the maximum cylinder 
will almost always cause unreliable 
operation in such a drive. 

I like to test a drive by loading all of 


the distribution disks for the operating 
system onto it, and then create as many 
directories as needed to completely fill 
the drive. I use /test1, /test2, /test3, etc 
and then cptree / /test1, / /test2, ete un- 
til I get a disk space full error. This will 
confirm the quality of the drive while 
giving it lots of seeks, reads and writes. 
It is also easier to fix a problem, re-init 
the drive, or declare additional alter- 
nate tracks before loading the drive 
with lots of data that is in use and will 
be lost if not backed up. It also saves 
frustration in loading a lot of data only 
to find a problem that requires starting 
over. 

Loading CROMIX onto the disk only 
takes 10 or 15 minutes and can, when 
copied to itself, fill the drive with data 
in short order. I run check after each 
copy, and after I use deltree to delete 
the temporary directories, to prove pro- 
per operation. Remember, each tem- 
porary directory will be inclusive of all 
previous directories — so this method 
will fill even a large drive fast. 

Test Against STDC and RAMDISK 

There is in all 68000 CROMIX versions 
the ability to create a RAMDISK— 
allocating RAM memory for use sk 
like device. The methods of creating 
sing the RAMDISK differ between 
ions of CROMIX but essentially are 
the same. 

We ran several simple benchmarks 
not intended to be conclusive, but the 


troller was just as fast as RAMDISK at 
loading and running programs repeated- 
ly. I don’t know if this is because the 
STDC is fast or RAMDISK is slow but 
suspect that is partly both. 

The exception was when there were 
multiple users where ‘‘head conten- 
tion’’ was a problem: RAMDISK was 
faster. Head contention, simply put, is 
when more than one user is accessing 
the disk at the same time and the drive 
is forced to move to drastically different 
areas causing many mechanical reloca- 
tions of the head for each user. RAM: 
DISK was ter because the ‘‘seek 
time’ is zero. If you know the nature 
of your users, efforts to define and pro- 
perly use RAMDISK and regular disk 
will result in the best performance. 

By the way, the above tests were e: 
ly done using a new Cromix-Plus utility 
called clock. Enter clock and any nor- 
mal command line and the system will 
tell you how long the process took in 
real time and in CPU time — a handy 
utility to test the speed of a program 
and make real speed improvements. 


A New Cromix-Plus is on the Horizon 

A new version of Cromix-Plus supply- 
ing WDI hard disk drivers and SMD 
drivers is in beta testing now. It seems 
to be faster overall as well, but we have 
only had it for a few days 
Cromix-Plus, a Truely Superior 
Operating System 

I wish that Cromix-Plus had been 
developed three or four years ago. It is 


CROMIX/UNIX version of \W/ritemaster 


We wantto invite you to be part of a special project, Our aim is to re-write 
WriteMaster in the C programming language and get out from under the slow, 
featureless CDOS simulator. If you have a CROMIX machine and are using 
WriteMaster, but would like to have the speed and flexibility of a truely CROMIX 
or UNIX Writemaster, we need your help. 

Our goal is to have a co-op of 50 users, each of whom contribute $100 
towards the re-write of WriteMaster. We will make it a truely fast, 
CROMIX/UNIX word processor with full path names, able to select any output 
printer from the program, no overlays linked into current directories, and 68000 
based for speed and size. W/ant other features? Write us or call us with sugge- 
tions. With your prepayment, and with Cromemco’s permission, we will bring 
WriteMaster to the current state of the art. Those participating in the re-write 
will save the full cost of the completed product and will be the first to get a copy. 


IBM Compatable Dbase III for CROMIX 
We may be able to provide a CROMIX version (not under a simulator, but 
a true CROMIX version) of Dbase Ill. It would feature full path names, mutiple 
output device selection and true multiuser files. 
We would like to know if you are interested. If so, call or write us and let 
us know if there is enough interest for this product. If so, we will work on 


Ashton-Tate to make it available. 


QUINTEC 
SERVICES, INC. 
30313 Canwood St. * Agoura, California 91304 


(213) 889-4819 
ESS ee) 
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truely superior. I know that time, 
money and normal evolution prevented 
it from coming sooner, but I fear that 
with all the UNIX demands, an other- 
wise great system will be lost. 

There are many features that you 
always wanted and now have. The 
greatest feature is its efficient use of 
memory. Efficient use means using YOUR S-100 SYSTEM TO 68000 POWER 
enough that the operating system is ef- 


fielent. and not'so much: that itis | WITH OUR MULTIUSER HARDWARE/SOFTWARE 
wasted. It also means allowing an ex- PACKAGE THAT SUPPORTS 8 OR MORE USERS 


tensive gen system so that a user does 
not carry overhead for things that will 
not be attached to the sy: 


‘stem. e 
To tl For as little as 
how many of what type devices will be $1 295* 


used. In addition, a knowledgeable user 
can define the number of terminals on 
line, number of resident memory in- 
odes, system cache memory, and other * Time Sharing 
parameters. Careful consideration of * Multitasking 
these parameters can greatly improve : 
the system’s performance. * Multi-Directory Filing System 
Other things that I find very nice are + Password Protected Login 
the ability to check the mode of block + RAM Disk 
devices (disks, tapes, etc.) as well as 
character devices. The mode on a block ? * Device Independence 
device shows RPM, and hard and soft * Printer Spooling 
it This 8 ol mest nein in epesda ‘includes our 68000 Processor and + Basic, Fortran, Pascal, APL, and 
bf noother system that allows for these | _‘MutUseraperating system FORTH compilers avaiable 
advanced features. 
The new /gen/sysdef file used to CALL OR WRITE FOR DETAILS AND 
generate a custom system is a great way FOR OUR FREE S-100 CATALOG 
to self-document what features were 
setup in the system. This allows a dealer A inner Access Corporation 
stem manager to set up the system 
and leave a file that can be modified for | 'D Box 888 - Belmont, CA 94002 - 415/591-8295 
added hardware at a later time. 
Problems with the CTD Tape Backup 
If you have had some problems with 
the CTD tape drive in backing up and SE E U R Pp 
equipped with better drivers for the 
tape drive which have done away with IN | oC N EWS 
most of the earlier problems. I look for 
more improvements on the CTD drivers 


restoring reliably, be certain that you 
are on SUDS and get the latest updates. 
The newest version of Cromix-Plus is 


andinelities. Ho) The Official Publication of The International 
—_————————— Association of Cromemco Users 
FOR SALE 
System Ill w/ Z-80, 2-64KZ, Pri, 3355B, 3102 DISPLAY ADVERTISING RATES 
Terminal, 16FDC, Dual 8” Persci, Double Sid: 
ed Double Density Drives. Software includes Inside Front Cover, Back Cover, 
Calcstar, Wordstar, Real Estate Consultant, and Inside Back Cover (4-color) . . $4,140.00 
CDOS, Cromix, Accounting, Misc Utilities. Full Page "580.00 
Beet OF 2/3 Page ... - 600.00 
Ask for John at (916) 921-5757. 4/2 Page 220.00 
4/3 Page .. - 300.00 
FOR SALE 4/4 Page .. 230.00 
Misc Boars aiver systema ineluding DEUS, 4/6 Page .. 165,00 
Quadart, IOPs, SDI-V, SDD, 48KTPs, 4/8 Page .. 425.00 
MDrive-H, ZPUs, WDis, WDblls, 16FDCs, 
64KZs, Tuarts, Persel Drives, Tandon Drives, 4/42 Page 85.00 
Shugart: Drives; Terminals and more: lt For two-color ads (black & one process color) 
BEST OEFER: add $200.00 to the rates listed above. 


Ask for Bobby at (916) 972-9252. 
Written inquiries can be sent to: Bobby Nojima, 
5225 Marconi Avenue, Carmichael, CA 95608 Telephone: (744) 955-0432. 
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Soft Tips 


President of Computer Sp 
tributions can be sent to Soft Tips in ¢ 


Editor's Note: 
Thanks again to Gerald Reynolds for this interesting techni- 
que for interrupting COBOL, FORTRAN, or PL/I-80 programs. 


For users who have longed to be able to interrupt a long- 
running COBOL or FORTRAN program from the keyboard — 
to get its attention for any reason — here is a simple CP/M Z-80 
assembly language routine that will do it (provided the program 
isn't in a runaway loop that never calls the routine). 


ENTRY —KEYHIT 
KEYHIT: LD (HL),'N’ yassume no key has been hit 

LD Cat ; test keyboard status 

CALL 5 ;BDOS — returns -1 in reg 
(A if key was hit 

RLA itest if zero 

RET NC iif so, return to caller 

LD (HL),"Y" yelse flag key hit 

RET ;done, return to caller 

END 


This routine must be assembled and linked to the COBOL or 
FORTRAN program that is to be interrupted. To use it with 
COBOL, define a 1-byte variable, say 01 KEY-HIT PIC X, and 
CALL 'KEYHIT’ USING KEY-HIT. If the result in KEY-HIT is ‘Y’ 
a key was hit, and the program should branch to interrupt- 
handling code. This call would typically be placed within a loop 
that performs other tasks, to be able to interrupt the loop. This 
technique provides a synchronous interrupt, one that always 
occurs at the same place relative to other processing. (An asyn- 
chronous interrupt is difficult, if not impossible, in general in 
CP/M with COBOL, but is easily done with the Cromix 
facility). 

In FORTRAN, declare KEYHIT an EXTERNAL subroutine, and 
call it passing a 1-byte (LOGICAL) parameter. Test the 
parameter value on return, as in COBOL. 

The routine given above assumes the subroutine paramter 
addressing mechanism of Cromemco COBOL and FORTRAN. 
‘The addressing mechanism for Digital Research's PL/I-80 (a very 
nice product) is somewhat different, and the routine needs to 
be modified. Here's the change to the routine for PL/I-80: 


ENTRY = KEYHIT 
KEYHIT: LD AHL) iget parameter address 
INC HL pointed to by (HL) 
LD H,(HL) 
LD LA 
LD (HL),’N’ jassume no key has been hit 


(other statements as before — no change) 


In PL/1-80, declare KEYHIT ENTRY (CHAR(1)), and a 1-byte 
variable, say KEY-HIT CHAR(1), and CALL KEYHIT (KEY-HIT). 
On return, test the result as in COBOL. 

For those who need to use 8080 assembler (RMAC only — 
ASM and MAC do not produce relocatable code), the code for 
the PL/I-80 interface is: 


PUBLIC = KEYHIT 
KEYHIT: MOV AM ;(comments as before) 

INX H 

MOV H.M 

MOV LA 

MVI M,N’ 

MVI Cat 

CALL 5 

RAL 

RNC 

MV M,'Y" 

RET 

END 


Soft Tips is a regular column aimed at providing sofiware oriented hints and ideas for non-programmors, Members 
are encouraged to send in tips that can help a user bette 

‘ali pciates. an Ore 
«© Of I/O News, Mr. 


se his/her system. Soft Tips is edited by Norman Vadnais. 
age County Customer Support Specialist amber’s con. 
Vadnais can be reached at (714) 841-362 


Now a caveat or two. First, for those who tinker with 
assembler, particularly under Cromix. The system 
bytes just below the stack for its own private purposes. Anytime 
aread from disk overwrites these two bytes, the program will 
be promptly aborted. And if the stack pointer address is ever 
set higher than the address at memory location 6-7 the pro- 
gram will be aborted. Thus, it is not possible to return to the 
operating system, rather than jumping to it, at the end of the 
program, as some CP/M programs do to avoid a warm boot. 

Second, if users, or potential users, of Cromemco's Z-80 
COBOL feel they have any choice in the matter, I would sug- 
gest they look into the Microsoft COBOL-80, from which 
Cromemco’s version is adapted. For a bit more money users 
of COBOL-80 can have the COBOL embedded SORT verb, 
which is not included in the Cromemco COBOL, (The Cromix 
SORT utility cannot sort COBOL data files — without special 
modification — and no sort facility is offered at all for CDOS). 
COBOL-80 will run on any CP/M machine, while Cromemco's 
sion will run only on a CDOS machine. (CDOS includes 
Cromix with CDOS simulator; CP/M includes CDOS or CROMIX 
with CDOS or CP/M simulator). For users who have or might 
be getting a Cromemco machine with the CP/M operating 
system, or a CP/M simulator for their Cromix system, this will 
be a significant point. 


COMPUTER 
SPECIALISTS | 


&ASSOCIATES 


dSPOOL 


Cromix capabilities for the dBASE II 
user! That’s dSPOOL from CS&A. 
Printed output can be spooled or ap- 
pended to any file, Cromix commands 
can be executed, printer modes 
modified, even access to the shell are all 
provided with this handy productivity 
tool. Clear user’s guide and simple in- 
stallation program are provided. Works 
with dBASE through version 2.4 and 
Cromix through versions 11.22 or 20.56. 
Only $125. 


16691 GOTHARD ST. ¢ SUITE G ¢ 
HUNTINGTON BEACH ° CA ° 92647 
(714) 841-3620 
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New 32K SBASIC 


Continued from front cover 


programs easier to write. The Cromix 
and MS-DOS versions offer many exten- 
sions to make use of the advanced 
features of those operating systems and 
provide more memory for user pro- 
grams. Full path names for data files 
and programs are supported. 

To make programs more portable bet- 
ween all the operating systems, slashes 
and colons in files and programs are 
logically translated. Provisions are 
made for calling operating system com- 
mands and utilities and running other 
programs from Structured Basic, The 
num data file size is extended to 
1024 megabytes. 

A very fast built-in spooler handles 
output to any desired printer and allows 
multiple copies of reports to be printed 
automatically, Buffered block I/O rather 
than single character I/O increase speed 
ten fold. Since the system spooler does 
not have to be used, printouts start as 
soon as a printer is free after the printer 
channel is closed. Direct, unspooled 
output to any printer is also allowed. 

For software develope an SBASIC 
program is provided to render a saved 
program unreadable by actually 
destroying those parts of the program 
that are not necessary to run it, Make 
sure you have a copy of the program 
somewhere before attempting this 
operation. There is no way to reverse 
the process. 


users will find that thei: 
ceptably support seve 
running Structured Basic appli 
Using the Cromix loc stem call, 
Systems Atlanta has developed true 
multi-user applications with Structured 


NEW BASIC BOOK 
V AND SOFTWARE V 


Now you ean get a new BASIC software package trom Wayne 
Watson. the author of An introduction to Structured BASIC tor the 
C10, publiaed by Macrnian 


The book shows you how to use BASIC effectively. and includes 
chapters on hes, Gebugging. procedures and much more 


1815 contained on a single Sunch disk, and 
‘selu! BASIC programs you can use immed= 
ately, including plotting and sorting Emphasis 1 placed on C-10 
{raphice Programs are completely described and hatabie 


Book $17 BASIC Software $45 Book + Software $87 
Pastage & Handing Add $3 North Amenca 
$7 Outside North America 


of I/O News are 
available 
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Basic. 

The most significant of these new ver- 
sions is that for MS-DOS. It is almost 
completely compatible with the Cromix 
version, even though written for a dif- 
ferent microprocessor chip and dif- 
ferent operating system. The logic of 
the original Z80 version was carefully 
followed, Where features of the 8086 
series microprocessor made it possible, 
the code was improved. Occasionally, 
the reverse was required. The chief ob- 
jective of the project was to make it 
ble for software developers to 

software written in Structured 

sic to the IBM PC without any con- 
‘sion effort. 

Perhaps hundreds of fine software 
packages have remained relatively 
unknown because they could only be 
run on Cromemco systems, Some of 
these have been converted, with much 
effort by their authors, to Microsoft 
Basic as the popularity of the IBM com- 
puter swept the country. Such conver- 
sions are now no longer necessary. Sav- 
ed and protected programs may now be 
moved directly from Cromix systems to 
PC or MS-DOS systems with no change. 

Because of the great popularity 
among all programmers who have used 
it, Cromemco Structured Basic also may 
increase in use and popularity in the 
IBM world, The Systems Atlanta MS- 
DOS version has been tested on many 
IBM-compatible microcomputers with 
no problems. The package is available 
for immediate delivery at 95 with 
significant dealer and various institu- 
tional discounts. Address inqui 


Systems Atlanta, Inc. 
Box 99 
Lebanon, GA 30146 
(404) 928-0240 


(: 2 a eA aS 
FOR SALE 
CROMEMCO SYSTEM 1 (CS1D2E) 
— pPu — 

— MCU — 

— 256MSU — 

— 16FDC — 

— 2 DSDD DRIVES — 

— wDI — 

— 1 VCA 21MB OUTBOARD — 
— HARD DISK — 

— 10P — 

— 2 QUADARTS — 

— CROMIX, FORTRAN, ASM — 
— VEDIT, ETC. — 


—§4500S= 


Call Rick Cannada — (406)723-5421 
SERA Es PS SPEEDS ST LSE OTS) 


-——— 


CROMEMCO 
INVENTORY 


Datacraft Inc., an authorized 
Cromemco Unix Systems Center, 
has ceased operation due to the 
death of it's owner, Consequent- 
ly, Datacraft’s Cromemco inven- 
tory is being offered at EXTREME- 
LY favorable prices that are well 
below dealer cost. Most items are 
demo units, some are new, others 
are used. Please call for more infor- 
mation. Denis Sharon, Ridgefield, 
CT 203-431-8181 (evenings) 


1. System 300 CS300HSOXS $7000 
WIUNIX, Cromix, languages, 
OCTART and cable 


2. System 100 CS1OOHS5OXS5 $4900 
wI/UNIX, Cromix, 
FORTRAN 77, SBasic68, 
OCTART and cable 


3, System Two CS2H21D5 $4000 
DPU, STDC, HD21, 64FDC, 
IOP, QUADART, PRI, 2-256KZ 
Cromix, SBasic68, FORTRAN 77 


4, System Two 
w/TUART 


5. C-10SP-P39 Computer 
P-39 phosphor display 


6. C-5A Terminal w/stand 
7, 3102 Terminal 


Qantex Printers 
Model 7065 — 300 cps 
Model 7030 — 180 cps 


@ 


Re} 


Anadex DP9501 Printer 


10. 2-Tandon 848-2 8” Drives 
wienclosures, cables, and 
power supply 


Cromemco Boards 
2-256KZ (new) 
TUART |new} 
16FDC (new} 
ZPU, 4FDC 


12. Software 
SPICE, LEX. PC Works, 
RealWord Accounting Package, 
Fastback, Menu Generator, 
GromixPlus, Various languages 
for UNIX, Cromx & CDOS 


sions of CROMIX. The subject matter is 
CROMIX users derive more from their 


of 1/0 News, who can be reached by phone at (714) 661-9764 


Editor’s Note: 


Thanks this issue to Gerald R. Reynolds, DP Manager and 
Chairman of the Science Faculty at Helderberg College, R.S.A., 
Jor the following contribution. The techniques illustrated in 
his article can be applied to many diverse applicati 
any version of Cromix (Z-80, D-ser 
Although this command file “driver” is specific for compil- 
ing Z-80 Cobol, the same method and logic could be applied to 
drive the compilation of C, Fortran, or Assembler programs. 


I would like to share some tips and techniques in regards to 
writing command files for Cromix. For the first example, I have 
included a driver for Z-80 Cobol version 4,64. We've been u: 
ing this driver for over a year; it's very handy, and it illustrat 
some useful techniques in their own right. It validates the direc- 
tory running in, scans for three control parameters that may 
be passed to it, building command files to drive the compiler 
and linker as specified by the parameters, executes the com- 
piler driver command file, asks whether to proceed with link- 
ing, conditionally executes the linker driver command file, and 
ends by cleaning up after itself. It also prompts with a syntax 
message if there are too few or too many arguments. I've 
numbered the code lines for reference in the explanation 
following the code, 


1 d>test 

2. testinp -d test /usr/pkg/cobol 

3 if -err goto ok 

4 echo “This command may not be executed from” 
5 echo “within the /usr/pkg/cobol directory.” 
6 

7 

8 

9 


goto err 
. goto err 


goto tty 
goto Ist 


14 goto scan 

15 %tty 

16 echo -n ‘‘/usr/pkg/cobol/cobol 
17 % echo > cob.txt 

18 goto dtest 

19 %lst 


» TTY: =#1/R” > cob.cmd 


goto Ist 
22 echo -n “Just/pkg/cobol/cobol , 

23 % echo ‘'> * /dev/prt"’ cob. txt 
24 % echo “echo AL > /dev/prt"’>> cob.txt 


LST: = #1/R” >cob.cmd 


25 Y%dtest 

26 rewind 

27 maklink -f /usr/pkg/cobol/debug.rel . 
28 %testd 

29° if #2. . goto nodebug 

30 if #1. |. goto xtest 


31 shift 

32 goto testd 

33 %nodebug 

34 echo -n “/D" >> cob.cmd 
35 del debug.rel 

36 %xtest 


37 rewind 

38 %testx 

39 if #2. = . goto exclude 
40 if #1. . goto include 


Inside CROMIX is an open forum on both eight-bit and 16-bit ver. 
directed towards helping 
ems. Member: 
tions are invited. Inside CROMIX is edited by William Jaenicke, Editor 


contribu- 


41 shift 

42 goto testx 

43 %exclude 

44 echo -n “‘maklink -f /usr/pkg/cobol/cobloc " > link.cmd 
echo ‘‘/usr/pkg/cobol/coblbx.rel ."" VV link.cmd 

45 if -r debug.rel goto exdbg 

46 echo “‘/usr/pkg/cobol/link #1/N,#1/E" >> link.cmd 

47 echo “‘del cobloc coblbx.rel"’>> link.cmd 

48 goto comp 

49 Yexdbg 

50 echo ‘‘/usr/pkg/cobol/link #1/N,#1,debug/E" >> link.cmd 

51 echo ‘‘del cobloc coblbx.rel debug. rel" >> link.cmd 

52 goto comp 

53 %include 

54 shift 

55 if #2. - goto include 

56 echo -n “/X"’>> cob.cmd 

57 echo “‘maklink -f /usr/pkg/cobol/coblib.rel ."" > link.cmd 

58 if -r debug. rel goto indbg 

59 echo‘ “ust/pkg/eobollink #1/N,#1/E" >>link.cmd 

60 echo ‘‘del coblib.rel" >> link.cmd 

61 goto comp 

62 Y%indbg 

63 echo ‘/usr/pkg/cobol/link #1/N,#1,debug/E”’ VV link.cmd 

64 echo “del coblib.rel debug.rel’’ VV link.cmd 

65 %comp 

66 % ty <cob.txt >>cob.cmd 

67 % del cob.txt 

68 % If the commented code above is used, delete the next line. 

69 echo >>cob.cmd 

70 maklink -f /usr/pkg/cobol/cobol[1-4].ovr . 

71 cob 

72 del cob.cmd cobol[1-4],ovr 

73 echo 

74 mode cb 

75 echo -n“'O.K. to link? If any errors, answer NO. (Y or N)?"" 

76 input > answer 

77 echo 

78 mode -cb 

79  testinp -fd answer y 

80 if -err goto done 

81 maklink -f /usr/pkg/cobol/crtdrv.rel . 

82. link 

83 del #1.rel crtdrv.rel 

84 %done 

85 del link.cmd 


88 echo ‘‘Wrong number of arguments"’ 
89 echo “Syntax: COBOL [-L] [-D] [-X] PROGNAME” 


This code assumes that the compiler, linker, and all required 
ry files are in the directory /usr/pkg/cobol. Lines 1-6 
assure that the user cannot be in this directory (only a slight 
change would be required to assure instead that the user is in 
a particular directory). Lines 8 and 9 test for too few and too 
many arguments, and branch to the syntax message, lines 87-89. 
Note that the syntax message assumes that the driver is called 
cobol.cmd and is in the /emd or current directory. The main 
body of the driver begins with line 10. 

The loop in lines 10-14 scans for a -L parameter. If it is not 
found (line 11) the compile listing is sent to the screen, else (line 
12) the listing is sent to the printer. The code at lines 16 and 
22 begin to build the compiler driver command file. The echo 
is without a return (-n) because other parameters may be ap- 
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pended to the line before it is complete. The code at lines 17 
and 23-24 is commented out because we don't use it, but it may 
be used to send the ‘‘error output’ to the printer as well; this 
includes the 2 lines of compiler identification at the start of 
compilation, on a page by itself, and the error count at the end 
of compilation (it’s a pity, in my opinion, that these don’t go 
to the standard output). Line 24 echoes a form-feed, CTRL-L, 
to the printer at the end of the job, to eject the forms. When 
typing this line with the SCREEN editor, the CTRL-L must be 
entered by typing a backslash,\, before typing CTRL-L. The loop 
in lines 19-21 makes sure the parameters passed to #1 in line 
22 is the program name, not another control parameter. Even 
though #1 is between quotes, the program name will be 
substituted for it and echoed to cob.cmd. 

Beginning at line 25, the parameters are scanned again, this 
time for a -D. The meaning of -D is to INCLUDE debug code, 
so line 27 assumes that it will be included. If -D is not found 
(line 29), debug. rel is deleted again (line 35). Later, lines 45 and 
58 determine by its presence or absence what to write to 
link.cmd. Some users may want to omit line 34. Including it 
makes a smaller .com file, but it also has the effect that error 
messages at run time cannot report the source line number 
where the error occurred, so they always report line 0. This 
makes it more difficult to track down the error. 

Beginning at line 36, the parameters are scanned yet again 
for a -X. The meaning of -X is to use the /X switch in the com- 
piler command line (see line 56), for the embedded runtime op- 
tion. The code following line 43 is selected if -X is not used, 
else the code following line 53 is selected. These sections of code 
set up the linker driver, link.cmd, with the proper instructions. 

After the three scan loops just described, the logic leads to 
line 65. Lines 66-68, commented out, would be used if lines 17, 
23 and 24 are uses, else line 69 would be used. These lines com- 
plete the compiler driver, cob.cmd, which is then invoked at 
line 71, and deleted at line 72. 

Lines 73-78 ask the question in line 75 in such a way that the 
user can answer it with a single keystroke, without having to 
press Return. Line 76 captures the answer, line 77 confirms 

isually that it was captured by echoing a Return, and line 79 
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tests the answer and deletes the temporary file. If the answer 
was not Y (the test is case-insensitive), linking is bypassed (line 
80) and the generated linker driver, link.cmd, is deleted (line 85). 

We use line 81 because we have removed the CRT driver 
(CD3102) from coblib.rel and coblbx.rel and placed a single copy 
in crtdrv.rel, for easier modification and substitution of a dif- 
ferent driver, and because the compiler generates code to 
search crtdrv.rel, so the linker likes to find it as a separate file. 

Line 82 runs the linker driver, link.cmd. Line 83 deletes the 
.tel file and the CRT driver. We normally discard the .rel file 
after linking unless it is one of a group of modules that must 
be linked into a single run unit; when this is the case we simp- 
ly answer No to the question whether to proceed with linking, 
and the .rel file is then saved, and we do the linking separate- 
ly (under control of another command file does not delete the 
fel files after linking). 

Though line 89 suggests a particular order for the control 
parameters, they may be entered in any order, However they 
must be entered separately, not, for example, as -LDX, as per- 
mitted by many Cromix programs. The program name must be 
supplied without a filetype suffix; the compiler and the linker 
ume the proper suffixes to complete the name. 

The next example validates a user name and requests a 
password, allowing only three attempts. Again, the lines are 
numbered for later explanation. 

1 who am i> answer 
2 echo -n “‘f’ ‘zceeu"’ > command 
3 screen answer < command > /dev/null 
4 del answer.bak command 
5 testinp -d answer “joe” 
6 
rs 
8 


if -err goto quit 
echo -n “1"" 
%tryagain 
9 mode -ec 
10 echo -n ‘Please enter your password: ” 
11. input > answer 
12 echo 
13° mode ec 
14 testinp -dr answer ‘ 
15 if -err goto ok 
16 echo “Invalid password” 
17 testinp count “1” 
18 if -err goto 2 
19 echo -n “'2"' > count 
20 goto tryagain 
%2 


> count 


password” 


22  testinp count ‘‘2” 
23. if -err goto quit 
24 echo -n “3’’ > count 
25 goto tryagain 

%ok 


27 echo “Any program name” 

28 goto exit 

29 %aquit 

30 echo ‘Sorry, you may not run this program” 
31 %exit 

32 del count >* /dev/null 


Lines 1-6 test the user name — Joe in this example — the test 
is ive. In line 1 the user login name and some other 
is captured. Line 2 sets up a command string for 
‘h will cause it to find the first space in the file and 
delete everything at and following that space. Line 3 does it, 
and line 4 cleans up after it. As a result, line 5 is able to test 
whether the user login name is Joe. If not, the user is prevented 
from running the program which this command file is 
protecting. 

Line 7 initializes the count to give three tries at the password. 
Lines 8-13 ac ecept the password, with echo off, so it is not 
displayed as it is entered. Line 14 tests the password (here 
password is d as the password, but it may be anything). If 
the test is isfied, the protected program is run, else the count 
is tested a deter ‘mine whether the user gel another try. If the 
coun * at line 17, it is changed to ‘‘2”’ at line 19 and the 
user is sie to try again, else a branch is made to line 21, 
where the same logic is followed in testing for 2" and chang: 
ing it to ‘*3”’. If the test for ‘2"’ fails (line 23) then the value 
is already " and the user has had his last chance. oD 


information 


User Notes 


Editor's Note: 
Paul Lee, of Canadian Union College 
in Alberta, Canada, related the follow- 
ing set of experiences regarding the 
STDC Hard Disk Controller, CP/M 
Editors, and 2MB Memory Boards. 


STDC Tips 

We have a System Two running under 
68000 Cromix-Plus with dual hard disk 
drives. Due to budget restrictions we 
purchased our drives from mail order 
electronic suppliers. With the STDC 
controller we have successfully install- 
ed three different ST506 drive makes. 
These are: 
© 25MB Seagate ST225 (615 tracks, 4 
heads, write/precomp at 300) 

° 19MB Tandon TM503 (305 tracks, 6 
heads, write/precomp at 153) 
° 6.7MB Shugart SAG04 (160 tracks, 4 
heads, write/precomp at 128) 

The SAG604 is a surplus item (Shugart 
quit manufacturing hard disks) and is 
available for $99 at eral electronic 
mail order distributor at the back 
of BYTE magazine. We found that it 
doesn't have to cost a great deal to step 
up to 68000 Cromix, I have OEM 
manuals for all these drives and would 
be glad to pass on any info to anyone 
needing it. 

I wasted a lot of time getting things 
operational, perhaps I could pass on a 
few cautions (confessions). 

If you are making your own STDC to 
HD cables make sure not to accidental- 
ly invert them or it may mean a STDC 
repair (oops).Apparently the STDC is 
not as forgiving to such mistakes as the 
FDC boards. 

There is another unique problem that 
can arise especially when using dual 
hard disk drives under Cromix-Plus. 
The instructions to handle one drive are 
barely enough. With two drives, things 
can get hairy. If something goes wrong 
with formatting the disk or loading the 
stdefirm onto the disk, Cromix-Plus may 
refuse to do anything with the drive, 
even to reinitialize it. Typically you ae 
get ‘not a Cromix-Plus disk"’ or ‘‘disk 
error, cylinder xx, head yy ete.’’ The 
one solution I found to this problem is 
to reboot my old Cromix 20.63 version 
off a floppy and use the initstde program 
from there. Then Cromix-Plus will ac- 
cept the drive and you can proceed. 

Here is the suggested procedure for 
initializing and setting up Cromix-Plus 
STDC drives. 

For your first drive boot up Cromix- 
Plus in a floppy system and use the in- 
itstde utility with STD31 as the device. 
Make a file structure with makfs std0. 
Then give the command /etc/stdload 
/etc/stdefirm stdO. This needs to be done 
only once to the disk and not every time 
you boot. I strongly recommend 
deleting that command from the 
/etc/iostartup.cmd file, since it needs to 


be done only once to the disk. 

The second drive can be initialized the 
same way except that you initialize 
device std63 and make file structure to 
std32. 

The stdcfirm is then loaded with 
Jetc/stdload /etc/stdcfirm std32. Again 
make sure the /etc/stdload /etc/stdcfirm 
std0 command is not on the root floppy 
(iostartup.cmd) that you boot with or 
you get that unique predicament men- 
tioned previously. If the wrong stdcfirm 
gets loaded on the drive by accident you 
can use Cromix 20.63 initstde to start 
over again. That’s why I recommend 
loading stdcfirm only once to the drive. 


Passing pathnames to CP/M editors 

I personally find the screen editor 
lacking in some respects. It is not as 
quick an editor since it does not fully 
utilize the features of many terminals. 
In addition it is menu driven rather than. 
with control characters which tends to 
slow things down. Also, there are no 
macros (when will Cromemco rewrite 
screen in 68000 code for 68000 Cromix ?). 

I have used the Compuview Vedit 
editor in CDOS for several years 2 
find it more factory. Typically 
CP/M editors use 1/O polling and this 
tends to s 
The Ve 
tion, which in 68000 Cromix makes its 
scrolling about as fast as screen. I have 
clocked a page display at 2.5 sec for 
screen and 2.8 sec for Vedit setup in the 
interrupt mode. Without the interrupt 
feature (normal CP/M polling) Vedit 
takes about 5.5 sec for same display. 
There are several other additional 
features of Vedit, many of which result 
ina considerable speed advantage over 
screen, For example reverse scrolling, 
line insert, faster search and replace, 
word wrap option, line and column 
display, macros, specifying input and 
output files in command line, customiz- 
ed keyboard layout, etc. 

The main advantage of screen over 
CP/M editors is its use of pathnames. 
However, due to the powerful versatili- 
ty of Cromix this can be accomplished 
via a command file. Below is a listing of 
a command file edit.cmd that will 
simulate pathnames for Vedit. This can 
be rearranged for your own favorite 
CP/M editor. The Vedit editor is named 
edt.com and is located in the /bin direc- 
tory. The comment lines may be deleted 
to save space. 


if #2. = . goto one 

% different input and output pathnames 
ren #1 b$$ 

if -err exit 

/bin/edt b$$ a$$ 

ren b$$ #1 

ren a$$ #2 

if -err exit 

/bin/cdosfix #2 > * /dev/null 

exit 


%one 

% same input and output pathnames 
ren #1 a$$ 

if -err exit 

/bin/edt a$$ 

ren a$$ #1 

ren a$$.bak #1,.bak > * /dev/null 
Ibin/cdosfix #1 > * /dev/null 


Macrotech 2MB MSR-II Memory Board, 

We have one of these memory boards 
and it seems to work fine in our Cromix- 
Plus system. It i isa good buy at about 
$1300. One 
poration in Arizona, In 
Canada it's available from Dynacomp in 
Vancouver. 


Cromemco Users Group for Alberta 
Canada (and western provinces). 

I am interested in helping to form a 
Cromemco users group for the province 
of Alberta and’ perhaps including 
Saskatchewan and B.C. Anyone. in- 
terested can contact me and see if we 
could get one going. You can write to 
me or phone. If you have a modem you 
can dial into our Cromix-Plus system 
(403-782-2955, hit several CR to 
baud rate) and login as guest. 
You can leave a message with the menu 
selection 1. Ignore other options. 


Paul Lee, Instructor, 

Physics and Technology Dept. 
Canadian Union College 
College Heights, Alberta 
Canada TOC OZO 


(403-782-3381 ext.222) oD 


FOR SALE 


Cromemco System 3, with Persci 8” 
dual disk drive, 10 meg HDD and Adds 
Regent 25/120 Terminal. Includes 
Z80-ZPU, PRI, 4FDC, WDI, 3-64KZ and 
TU-ART boards and Cromix 10.09, 32K 
BASIC, COBOL and Data Base MGT 
software. Unit installed in attractive 3'X 
5° desk cabinet. Excellent condition. 
$3200.00. Call (213) 498-8187 


Computer Items For Sale: 
16FDC, 64KZ, 256KZ, ZPU, STDC (rev. 
C mod. 13), Tandon TM503_19.2MB 
hard disc drive (for use with STDC), SD 
ram Ill 256K, Cromemco Spellmaster 
software (SPMR-S), Cromemco Word- 
processing System (WPS-S), a number 
of Cromemco manuals (you name it), 
Diablo 1620 printer (for parts), Tandon 
848.2 disc drive (for parts). Best offer. 
Will consider trades. 
Wanted’ H/Z 19 terminal or equivalent. 
Contact: Paul Lee, Box 511, College 
Heights, Alberta, Canada TOC OZO. 
(403/782-3381 ext. 222, or leave 
recorded msg. at 782-5734) 
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WHETSTONE BENCHMARKS. 

The Whetstone benchmark program 
has become an industry standard for the 
evaluation of computer languages, par- 
ticularly for determining floating-point 
performance for the FORTRAN 
language. Ratings are assigned in terms 
of so many Whetstones over so many 
seconds: the higher the number of 
Whetstones the greater the perfor- 
mance. For a complete definition refer 
to Curnow HJ and Wichmann BA: ‘A 
Proposed Benchmark for Hardware 
Evaluation: The Whetstone Program,’’ 
The Computer Journal, no. 1 (1976). 

The rapid evolution of microprocessor 
power becomes evident in the follow- 
ing table: 


Whetstone Benchmark 


CPU Board Whetstone/Second 
ZPU Z80 4MHz 7,800 
DPU 68000 8MHz 40,000 
XPU 68010 10MHz 50,000 

no coprocessor 
XPU 68010 10MHz 178,000 


with Cromemco FFP 


XPU 68010 10MHz 
with Maximizer 


277,000 


INTEGER-BENCHMARK 

Dr. Manfred Ries, of the Department 
of Applied Mathematics at Trier Univer- 
sity in West Germany provided the 
following BASIC program for generating 
prime numbers. Using this program, he 
compiled the set of results shown in 
Table 2. 


1 Rem Integer-Benchmark: BASIC version 
2 Integer 1: Dim Prim(1000) 

3 Prim(1)=2 

4 Prim 

5 lanz=2 : Input Inum 

6 Kand=5 

7 For 1=1 To lanz 

8 If Prim(I)*Prim(l) V Kand Then 13 


9 Ir=Kand-(Int(Kand/Prim(|)))* Prim(|) 
10 If Ir=O Then 15 
11 Next | 
12 Stop 
13° lanz=lanz+1 
14° Prim(lanz) =Kand 
15 Kand=Kand +2 
16 If lanz V Inum Then 7 
17 For |=1 To Inum : @ Prim(l) : Next | 
18 Stop 


Dr. Ries also contributed a number of 
other interesting programs and observa- 
tions. Among other things, he has 
developed timer programs for CDOS 
and 68000 Cromix which enable ac- 
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TABLE 2 
Results of Integer-Benchmark 
Number of Primes 
(seconds) 
Machine Program 100 1000 10000 
Apple I FP-Basic 33 805 
TASC-Compiler V2.0 13 325 
UCSD-Pascal 87 223 
UCSD-Fortran 8 200 
Cromemco Cro. SBASIC 30 772 
Cro. FORTRAN/LINK 1.6 37 
Turbo-Pascal Integer*2 25 
IBM-PC MS F-77 3.20 Integer*2 6.6 
Integer*4 16.9 
IBM AT 80287 _— Basic 3.00 r 113 
IBM AT 80287 MS F-77 3.20 Integer*4 5.3 183 
IBM XT/370 IBM—VS-Fortran Int*2 7.8 
Int"4 8.8 209 
Cromemco FORTRAN-77 _Integer*2 ECC on 24 
68000/8 Integer*4 ECC on 9.68 240.7 
Maximizer *4 3.42 87.1 
IBM /4331 Fortran-H Opt(2) 0.10808 1.6075 38.4 
UNIVAC 1100/60 Fortran—Opt 10.83 
IBM /370-168 Fortran-H Opt(3) 0.00496 0.12541 2.912 


Interpretation of this table is left to the reader. You should notice, that all calculations are 


done in Integer. 


curate measurement of the perfor- 
mance of entire programs, or 
subroutines and functions within the 
program, and thereby allow the pro- 
grammer to fine-tune it for optimum 
speed. These utilities were necessary in 
optimizing code for his studies into Solu- 
tions of Boundary-Value Differential 
Equations (using Finite Elements and 
Multigrid Methods), Semi-Infinite Pro- 
gramming, Solution of Transport Pro- 
blems, and Statistics. The source code 
for these timer programs is available 
from him for a small fee. 

In addition, Dr. Ries has expressed an 
interest in forming a local Cromemco 
Users Group in Germany. If you are in- 
terested in any of the above, his address 
follows: 

Dr. Manfred Ries 

Angewandte Mathematik 

Fachbereich IV 

Universitat Trier 

0-5500 TRIER 

West Germany 


DR. GARLAND TO ADDRESS MUG 

Dr. Harry Garland, President of 
Cromemco. 
November 
Microcomputer U: 
Cromemco users are 


meeting of 
rs Group. All 
vited to attend. 


For more information, contact Noble 
Bright: 


Microcomputer Users Group 

of New Jersey, Delaware & Pennsylvania 
P.O. Box One 
Cape May, NJ 80204-0001 


THE RUMOR MILL 

> Rumor has it, from a very reliable 
source, that Cromemco will be by late 
fall offering a high-resolution bit-mapped 
graphics terminal suitable for CAD/CAM 
and related applications. 


> Where is that MS-DOS/CDOS disk 
format conversion utility that everyone 
seems to want, but nobody has produc- 
ed? Its in the works according to Mike 
Hazen of Quintec Services, Inc., and 
should be available within the next few 
months. Price? Under $100 (US). 


® The word is that there is a new pro- 
cessor board in the works at Cromem- 
co which will feature the MC68020. As 
those chips have yet to become 
available in mass quantities, we pro- 
bably won't be seeing the new CPU 
board until sometime later next year. 
What will it be named? Well, there's 
already the ZPU, the DPU and the XPU. 
So in all likelihood, it will probably end 
with a “U" — UPU?? YPU?? XXU?? 
We'll just have to wait and see. 


CORRECTIONS & UPDATES 

> Bob Staudenmaier, author of ‘“‘Im- 
proving WordStar Performance under 
Cromix,’’ changed address since 


publication of Vol. IV, No. 5. Anyone 
wishing to contact him in regards to the 
article can reach him at 325 Ellwood 
Beach Dr., Apt. 15, Goleta, CA 93117; 
telephone: (805) 685-6374. 

One member, Ralph Braunstein, of 
Los Angeles, CA, reported that ‘‘the 
speed of the screen which results from 
the patches is very nice indeed’’, but 
noted that Mailmerge no longer ran, and 
certain other print features were no 
longer available. Bob (who doesn’t use 
Mailmerge) ‘'acknowledges the ex- 
istence of ‘bugs’ in his last article and 
hopes to have them corrected by the 
next issue. Starplex Microsystems is now 
being run by Sound-Com of Rochester, 
305 Medical Arts, Rochester NY 14607. 
Contact Marty Lawson, (716) 262-2060. 
Readers contacting Marty are asked to 
remind him to return Bob's WordStar 
manual so that the bugs can be 
corrected."" 


> Error in 32K Classroom 

There is an error in the program 
listing which appeared in 32K 
Classroom last issue. Line 350 should 
read: Kgetkey\1,Key1$\: Goto 250 


> No PC-Works under Cromix 

In last issue's New Products section, 
it was erroneously stated that PC-Works 
and MacLine run under Cromix. They 
don't, Apparently the designers at 
TouchStone Software Corp. had looked 
into doing the port but found that it 
would take considerably more work 
than originally anticipated — about one 

k's worth programmer time. 
, if the demand among Cromix 
users is great enough, someone will 
perceive a market, and see to it that the 
port is done. Contact I/O News if 
interested. 
> SUDS Clarification 

Some questions had been raised regar- 
ding Cromemco’s SUDS policy in the 
event that a SUDS subscription is paid 
for and no software updates for the 
package are issued during the subscrip- 
tion term — would the SUDS subscrip- 
tion be extended to the next year? The 
question was left open in the last issue, 
but was in fact closed. 

The SUDS service should be viewed 
as a type of insurance, with a yearly 
premium of US $95. The insurance 
guarantees you any and all updates 
released during the term of the policy. 
If no updated software is released dur- 
ing the year you would still need to 
renew the subscription for the next 
year to acquire any updates released 
then. If you review the Current S 
ware Versions lists that are periodical- 
ly run in /O News, and compare the 
number of packages with an 84 or 85 in 
the CREATED column, it is evident that 
the majority of the software has receiv- 
ed at least one update per year, several 
in some cases such as Cromix and C-10 
software. 

Another clarification regarding when 
a SUDS subscription can be initiated is 
worth mentioning. The rule states that 
the SUDS subscription should be started 
at the time the software is purchased 
For example, you would probably not 


CS-400 BENCHMARK 


TIME IN SECONDS TO EXECUTE BYTE* BENCHMARK 


CROMEMCO ODEC_ ALTOS IBM DEC 
CS-400 VAX11/750 986 PC/XTPDP11/23 
BENCHMARK 


PIPE f . 6.0 16.6 
SYSTEM CALL i i 11.0 39.8 
FUNCTION CALL “ 5 0.4 47 
SIEVE f R 3.3 8.2 
DISK WRITE “ . 3.5 11.6 
DISK READ . i 7.3 20.7 
SHELL x . 7.0 8.5 
LOOP E 5 13.3 32.2 


COMPOSITE SCORE 32.6 - 51.8 142.3 


MULTI-TASKING BENCHMARK 


1 PROCESS i i 63 10.6 
2 PROCESSES . i 7.3 23.4 
3 PROCESSES . K 93 42.8 
4 PROCESSES i E 19.3 744 
5 PROCESSES z F 27.2 84.2 
6 PROCESSES i K 36.0 130.7 


*Byte Magazine, August 1985, pp. 132-137 
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meet with much success in attempting 
to update your Z-80 Cromix version 
11.05, which you purchased in 1982, to 
today’s version 11.27 for the price of a 
one year SUDS subscription. If you in- 
tend to make use of a software package 
it is worth the nominal SUDS cost to 
receive the updates. 

This is particulary true with the UNIX 
System V operating system. Because 
UNIX is so bulky in terms of the number 
of floppy disks required to carry it, up- 
dates to UNIX will consist of only those 
programs which have changed or have 
been added. Installing a new update 
without having installed prior UNIX up- 
dates could cause problems. 


MDM-740 RUNNING ON C-10 

1.A.C.U, member and C-10 user 
Robert Deignan writes ... ‘‘I would like 
to comment on the Volume IV, No. 4 
bits & bytes, nibbles & tweaks section 
on BBS software for CDOS. Version 2.56 
of CDOS for the C-10 has all of the CP/M 
2.2 system calls except Call 31. This call 
is used to determine the amount of disk 
space remaining and is not applicable to 
CDOs.”" 

“T have MDM-740 operating on my 
C-109 quite well. It requires the user to 
give the ports and masks required for 
modem operation. It also requires and 
assembler and debug to prepare an 
uninstalled copy of MDM-7xx.”" 

“After having a great deal of difficul- 
ty in getting a communication program 
to work, I appreciate the problems 
others may have. If you wish you may 
publish my address an phone number so. 
others may be spared this problem."’ 

Robert T. Deignan 

Rt 4 

Canton, Georgia 30114 

(404) 345-2151 


PASCAL COMPILER FOR CDOS 

A Pascal compiler has been developed 
for use with Cromemco’s CDOS 
operating system by one of our readers 
in China. The output of the compiler, 
which is called Pascal-TD, is a Z-80 
macroassembly language program 
which can be used with Cromemco's 
2-80 macro assembler. For more infor- 
mation on this compiler, contact: 

Liu, Zhong Yi 

Vice Dean of the Software Teaching 

and Research Office 

Dept of Computer Science 

Tainjin University 

Tainjin, China 


KERMIT RUNNING UNDER CROMIX 
KERMIT is a communications package 
designed to facilitate file transfer bet- 
ween all types of computer systems. It 
was developed at Columbia University, 
and is in the public domain. Columbia 
makes the software available for a small 
media cost. The Cromemco Users Group 
(CUG), in England, have a version of 
KERMIT that has been adapted to run 
under Cromix, and are making it 
available to interested members. For 
more information contact: 
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Dr. Peter Norman 

University of Newcastle Upon Tyne 

Merz Court, Claremont Road 

Newcastle Upon Tyne, NE1 7RU 

England 

Phone: Newcastle 28511, Ext. 3278 

32B8Sil 
EARNS PRESIDENTIAL AWARD 

Multi-Media Video, a Cromemco 
distributor and 1.A.C.U. Commercial 
Member recently received the Presi- 
dent's Award for Excellence in Export. 
MMV, located in Santa Clara, California, 
has developed an Arabic terminal and 
software for Cromemco systems and ex- 
ports these systems to value-added 
resellers (VARs) in the Middle East. The 
ARABDATA 50 is a_ bilingual 
English/Arabic version of the WYSE 50 
terminal. It allows English and Arabic 
displays on the same line reading from 
left to right for English and from right 
to left for Arabic. It also performs ''con- 
textual analysis’’, a process by which 
the computer determines the proper 
shape of the Arabic character according 
to its position in the word. MMV was 
one of only four companies to be so 
honored by President Reagan. 
Congratulations! 


CROMEMCO/MEXICO JOINT VENTURE 

Cromemco, Inc. and Micromex, S.A. of 
Mexico City, have entered into a join 
venture named Informatica Cromex, 
S.A., also of Mexico City. Mexican law 
requires that foreign companies 
marketing goods within Mexico must 
make a direct capital investment within 


METRICS 


the country. Eventually, Informatica 
will build and sell all of Cromemco’s 
Unix-based systems in Mexico, sup- 
plementing domestic manufacturing. In 
1984, Cromemco had an 11.5 percent 
Mexican market share (compared with 
IBM's 10 percent), which accounted for 
some 8 percent of Cromemco's sales. 

In light of the recent destruction 
wrought by the earthquake in Mexico 
City, we were relieved to learn that the 
people working at Informatica Cromex 
were among those fortunate who 
escaped injury. Although an entire 
building collapsed nearby, Informatica 
came through unscathed, 


CROMIX-PLUS SUPPORT FOR WDL-IIT 

Good news for Cromix-D users that 
have not upgraded to Cromix-Plus 
because they lacked an STDC disk con- 
troller. Cromemco plans to release an 
update to Cromix-Plus, sometime in Oc- 
tober, which will support the WDI-II 
disk controller. 

The decision, which runs contrary to 
Cromemco’s desire to produce only the 
fastest machines, resulted from an over- 
whelming demand made by Cromix-D 
users. It’s reassuring to know that, 
despite the technical difficulties involv- 
ed, Cromemco still maintains a respon- 
siveness to the needs of its’ customers. 
Although the performance of a WDI-II- 
based system will not be as great as one 
with an STDC, the inherent perfor- 
mance advantage and expanded 
capabilities of the 68000 code re-write 
of Cromix-Plus will be openly 
welcomed. 
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Applied Environmetrics has made a selection of the best of 
the CP/M public domain software and adapted the programs 
to the work on the C-10, The programs consist of Volumes 
related to one specific function (Games, Communications, 
System Utilities, etc.) and are offered for a nominal US$25 
to cover the cost of materials, transfer costs and airmail 
Postage. 

* VOLUME 1 (Games) has on it an executable version of the 
famous colossal cave adventure game (550 point version), as 
well as the Structured Basic version of Startrek and another 
exciting intergalactic game - Trade, 

* VOLUME 2 (Communications) consists of Modem+-10, a ver- 
sion of Modem-7 that will run on the C-10. Baud Rate changes 
are allowed. The source code is supplied and user-specific 
changes can be made. 

* VOLUME 3 (Utilities) consists of a file recovery utility for 
the C-10, a hexadecimal dump program, a file squeezer and 
unsqueezer to compress and expand long files, a program to 
determines whether two files are identical, a file encryption 
utility (for security purposes), a file library utility — as well 
as clock setters, sorted directories and disk cataloguers. 

* VOLUME 4 (Assembler) contains MACASM, an 8080 
Macro assembler as well as Z80ASM, a Z80 assembler, and 
ED-ASM which is an interactive editor/assembler. Also sup- 
plied are LOADHEX, a loader used to generate executable 
files and XLATE2, a 8080 to Z80 converter. 

* VOLUME 5 (Disassembler & Tracer) consists of DASM, 
a superb Z-80 disassembler, as well as a Z-80 tracer, a COM 
to HEX converter and a hexadecimal dump program. 


CDOS SOFTWARE FROM APPLIED ENP, 


118 Gordon St. 


Applied Environmetrics 
Balywn, Victoria 3013 
AUSTRALIA 


32K Classroom 


32K Classroom is a regular column aimed at explaining various pro- 
gramming techniques using 32K Structured BASIC, 32K Classroom 
is edited by Bernie Thomas of Jakes Manufacturing Corp., P.O. Box 
23050, Nashville, TN 37202. Users are encouraged to submit examples 


of their own which may help others in understanding and using this powerful language. 
Editorial contributions should be sent to 32K Classroom in care of I/O News. 


Correction: 
In the last 32K Classroom an error was made in the program 
listing. Line 350 should read: Kgetkey\1,Key1$\ : Goto 250 


Conversion of 32K SBasic Programs to 68000 Basic 

Irecently converted from 32K Structured Basic to the new 
68000 Basic, and in doing so, developed some routines to aid 
in the process. 

To begin the conversion, all programs SAVEd in 32K must 
be LOADed while in 32K and then LISTed to the disk. Then 
while in 68000 Basic, you must ENTER the programs and then 
SAVE them back to the disk. Sounds simple enough, right? I 
have hundreds of programs that had to be handled in this 
manner. 

In addition, certain program changes had to be made in order 
to run with 68000 Basic. For example, B:, as in the file named 
B:prchng.sav, had to be changed to /b/prchng.sav. 68000 Basic 
follows the Cromix directory format instead of the CDOS for- 
mat. Several other changes were necessary, and they are 
discussed later. 

The first problem became how to quickly and easily LOAD 
every program while in 32K and then LIST them. Rich Quinn, 
my Cromemco guru, was in Nashville delivering my new hard- 
ware, and we worked out a clever way to accomplish this 
inga ‘combination of Cromix, screen, and a technique, hither- 
to unknown to me, which allows Basic to take commands from 
a file just as it would from the keyboard. 

In order to simplify the whole procedure, I converted only 
one directory at a time, the first of which was fa. This discus- 


same for all directories. While in Cromix, I used ‘the lid 
mand and redirected the output to a file which I called filea.dat. 
ad /a (stay in the directory you are converting) 
# |> filea.dat 
It is not necessary to create this file first as Cromix will do it 
for you. 


# screen filea.dat 


At this point you may Delete the names in the file which are 
not SAVEd programs and therefore not involved, or you can 
let the Basic program which follows do this for you (as I did). 
As you can see, every program which is possibly involved is 
preceded by a space, the numeral 1, and another space. Using 
the Substitute command, change every occurrence of this to 
an asterisk. The command is: 
#s/ 1 //*/ 


(the # signifies that a global substitution throughout the file 
is to be made). 

Now use the 32K routine shown in Listing 1 to complete this 
command file. 


FOR SALE 
CROMEMCO SYSTEM 3 


ZPU, 4FDC, 64K, TUART 
four 8” SSDD, one 5 %" 


3100 term, good condition, 
no reasonable offer refused. 


(408) 988-3793 


Listing 1. 
100° Dim S8(79), 818(13),828(19) 
118 lea. 
120 
138 
148 
158 
208 *Get' line : On Error Goto Finish 
205 = Input\1\S8 + On Error Stop 


218 © P=Pos(S$,".",@) + If P=-1 Then Goto Get! line 

228 P=Pos(S$,"#*",@) 1 ExLen(S$)-1 1 S16=S8(P+1,£) 

232 Pi=Pos (sis, ", at 1 P2=Pos (S18, ".dat", 2) 

235 2 Banos (848, "-117, 8) 

240 1 PG=Pos (S18, ". alt 

245 3 P@=Poa (Sis, ". txt", 3 

258 P3)=1 Or P4)-1 Then Goto line 
255 P7)-1 Or P@)-1 Then Goto Get’ line 
260 

278 S28e"Load"+"""4Si sen nnn 

288 © @\2\se8 

290 SOSH"List "se" Hnngsigge nnn 

308 @\2\s28 

318 

328 

325 @\3\s18 

33@ Goto Get" line 

348 *Finish + On Error Stop 

358 S28="Bye 


360 @\e\see Close 

37@ Erase" file: 

38@ Rename" tempi dat", "Filea. dat" 
390 Stop 


5000 *Lis 1 List"Conveai" 


The program does two things. First, it creates a file, filea.dat, 
containing the necessary commands to LOAD and LIST all of 
the desired programs. Second, it creates a file, fileb.dat, con- 
taining a list of all the program names, which is required by 
the second program. 

In my case, the 32K programs to be converted all have an 
extension of .sav. And in the directory there are other files, 
some of which have filename extensions, and some of which 
don’t. Of the ones that do, they will be either .kat, .dat, .lis, 
lib, .tem, .alt, .bak, or .txt. 

0 we read a line from the file we created with 

"" and modified with screen. Line 210 determines whether 
the file name in this line is one of interest. If so, line 220 ex- 
tracts the file name. Lines 230 thru 255 act as a filter which 
only allows files ending with .sav to pass. 

Lines 270 thru 320 construct the Basic commands to LOAD 
and then LIST the nominated file (program). The program name 
is then added to the other file in line 325. This process continues 
until all lines have been read from filea.dat, at which point the 
error condition is triggered and the files are closed, The original 
filea.dat is then erased, and our temp file so renamed. 

If you screen or type filea.dat you will see that it indeed 
duplicates what you would have to do from the keyboard in 
order to accomplish the task at hand. Now while in /a (or the 
directory you are converting) and from Cromix type the follow- 
ing command: 


# sbasic <_ filea.dat 


This command calls Structured Basic. But because of the 
redirection of input, Basic will get its commands from filea.dat 
rather than from the operator at the keyboard. Your programs 
are now being LOADed into memory, LISTed to the disk, the 
memory is scratched and the next program loaded, etc. 

The next step is to change the aforementioned coding which 
is not compatible with 68000 Basic. This is done using the 32K 
Basic routine shown in Listing 2. 
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Listing 2. 


108 Set @,-1 
110 Open\i\"fileb. dat" 
120 Dim File1s(17),Filezs(13),S1%(199),S26(199) 
20 *Outer’ loop : On Error Goto Finish :| Input\i\Filets 
285 On Error Stop 
21@ Create"Temp.dat" : Open\3\"Temp. dat" 
220 File2$-Filei¢ 1 Open\2\Filezs 
230 #Inner’ loop : On Error Goto Loop’ end 
240 Input \2\81$ 
250 On Error Stop 
260 X$="A: 
270 *Dir'strt 1 P=o 
280 *Dir'srch + EsLen(S1$)-1 : P=Pos (Sis, X$, P+) 
29@ If P)-1 Then Do 
300 S2S=516 (0, P—1)+"/"4X$ (0, O)4"/"4516 (P42, E) 1 S1S=52 
310 Flag=1 i E’flap=1 : Enddo 
320 «If E’flag=1 Then E’flag=@ : Goto Dirtsrch 
330 X$(0, @) =Chrs (Asc (x8 (0, 2) ) +1) 
335 If X$(Q,@) (="H" Then Goto Dir’strt 
2 


358 #Dsk' srch 
355 EsLen(Si$)-1 + P=Pos(S1$, "Dsk""", P+1) 
368 If P)-1 Then Do 

370 S28=516(0, P+3) 
380 Flag=i 1 E' flag= 
390 If E’flag=1 Then E' fl 
400 @\3\518 


=@@ 1 Goto Dek’ srch 


loop 
On Error Stop 
Then Do 


‘emp. dat" 
448 @"nothing done to ";Filez$ 1 E'flagei 1 Enddo 

450 If Eflag=i Then E’flag=® 1 Goto Outer? loop 

46@ Flag=® + Sis=Chr#(26) + @\3\S18 + Close\2\ + Close\3\ 


470 ilezs 
480 mp. dat", Files 
490 


5@@ Goto Outer’ loop 
51@ *Finish + On Error Stop : Close 
5000 *Lis 1 List"Convese” 


Stop 


In addition to converting all occurrences of a semicolon 
following a directory designation to one preceded by a slash 
and followed by a slash, the program in Listing 2 has changed 
the commands Dsk'‘A”, Dsk''B”, etc., to Dsk'‘/a/", etc. While 
I have not included it in this article, my conversion involved 
another change necessary to run my 32K programs as 68000 
programs. I use the poke and peek commands fairly extensive- 
ly. Because of the way 68000 memory is allocated in Basic, the 
not constant as in 32K. In order to find the starting 
ss available for a poke, you must use such as 
ys(100). Sys(100) is an additional system parameter not 
present in 32K Basic: it returns the beginning address of a 256 
byte patch space (see page 212 of the 68000 Basic Manual). The 
variable Sa will thus become the starting addr 

Also, I should mention that KSAM files can be used as they 
are with no conversion necessary, EXCEPT that KEY LENGTHS 
of less th ur bytes are not acceptable, and will in fact cause 
much gri you are not aware of that fact. By the way, [ have 
not encountered the problems with the For and Next loop or 
the VAL command as noted in the last issue of /O News. 

We are now ready for the final step of our conversion, screen 
filea.dat and Substitute ENTER for LOAD and SAVE for LIST. 
From Cromix, and in the directory involved, type the follow- 
ing command: 


# sbasic68 < filea.dat 


Please note that due to magazine space limitations I have 
eliminated REMarks in the programs. I would assume, however, 
that anyone interested in the procedure already has a work- 
ing knowledge of Basic. If I can be of help to you, please don’t 
hesitate to contact me. Good luck! 


Next issue: KSAM Alternate files G. 


Attention CROMIX Users 


The book 

you've been 
expecting is 
finally here. 


CROMIX 


— A User’s Guide 
can be ordered now. 


(While They Last) 


Leigh Thomas’ excellent tutorial on 
CROMIX, reprinted in the U.S., can now 
be ordered directly from I/O News. 
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The price is $25.00 plus $4.95 Shipping & 
Handling per copy. For bulk orders of 10 
or more, the price is $17.75 per copy F.0.B. 
Irvine, California. catiforma residents add 6% sales tax 


Send Check, Money Order, or Credit Card 
Information to: 


1/O News 
ATTN: CROMIX — A User’s Guide 
P.O. Box 17658 
Irvine, CA 92713 
U.S.A. 


Be sure to include Membership Number 
and full shipping instructions with order. 
(Amounts noted are in U.S. dollars drawn 
on U.S. banks, only.) 


This is a MUST BOOK for any CROMIX user. 


‘Close Encounters of the C-10 Kind 


Close Encounters of the C-10 Kind is a regular column directed to 
users of Cromemco’s personal computer, the C-10. It is edited by Dr. 
Tom Beer, of Applied Environmetrics, located at 118 Gordon St., 
Balwyn, Victoria 3103, Australia. Dr: Beer can be reached by phone 


during business hours at (03) 817-2571. 


This column is going to be dévoted to communications and 
printers — or how to get your C-10 talking to another computer 
or a non-CLQ printer. Before launching into this, a somewhat 
related topic is the winner of the Great Poll Competition. Lam 
pleased to announce, firstly, that there was a winner and 
secondly, that he was Mike Bennet of Overland Park, Kansas 
who works as a Systems Engineer with Motorola. The competi- 
tion, for those of you with short memories, was: change the 
SBasic manual listing for the INP command example to one that 
works (see Close Encounters of the C-10 Kind, Volume IV, No. 3). 

In his covering letter, Mike Bennett points out that the pro- 
blem with I/O port polling is that the initialization of either 
CDOS or SBasic expects the 6551 chip, which is doing all the 
work, to generate interrupts whenever a character comes in. 
Interrupts are handled by the operating system so that the in- 
coming character is gobbled up by CDOS long before SBasic ever 
gets a chance to see it. The solution is to disable interrupts on 
the 6551. Thus the correct way to get a character from the C-10 
console is: 


10 Nose: Integer Character 
20 Rem *** disable irqs at 6551 
30 Out %0032%,%000B% 


40 “Poll 


If Binand(Inp(%0031%),%0008%) = 0 Then Goto P oll 


50 Character = Inp(%0030%) 
60 Character = Binand(Character,%007F%) 
70 \f Character = %001B% Then Print: Goto Escape 
oo Print Chr$(Character) 
If Character = 13 Then Print 
100" Goto Poll 
110 “Escape : Esc 


120 Rem *** reenable interrupts 
130 Out %0032%,%0009% 
140 End 


‘There is insufficient information in the C-10 technical manual 
to allow one to work out any of this and one needs to obtain 
the Synertek 6551 data sheets to work out the commands to 
give the four registers which are listed in Appendix K of the 
technical manual. The above program tells us that Bit 3 of the 
status register (31H) signals data availability, whereas the com- 
mand register (82H) enables and disables interrupts. 

The control register controls the Baud rate — the speed at 
which characters are bobbling to and fro. Now if you connect 
a modem then it talks to the C-10 through the 6551 Uart (Uart 
= fancy jargon for the receive/transmit chip and circuitry — 
Universal Asynchronous Receiver Transmitter). This means that 
any communication program has to work out the correct and 
specific Outs to Out to the 6551 


COMMUNICATIONS 

It is worth realizing — if you do not already — that the C-10 
has superb inbuilt communication facilities. One of the menu 
options is to connect to a remote system. To do so, all that you 
need is a modem and, hey presto, the connect program does 
most of the hard work of setting up the connection. The 
technically more proficient can achieve the effect via CROS 
directly. This is a powerful built in feature of the C-10 which 
I did not appreciate when I purchased my machine. It has its 
limitations, which we will get to below, but it provides, free, 
a feature that costs plenty on other personal computers. 

All of this came to the fore when my neighbor, who runs a 
second-hand junk emporium, offered me a fantastic deal on 
a brand new acoustic coupler. I bought the thing, wired it up 


as best I could interpret the technical manual wiring guide, 
plugged it in, phoned a dial up bulletin board and, of course, 
nothing happened. I cried, swore, tore my hair out and took 
the thing along to a local electronics guru. He puzzled over it 
a while and eventually decided its queerness warranted a phone 
call to the manufacturer. I had tried this with no visible suc- 
cess but he had greater luck and discovered that the acoustic 
coupler that I had was not an RS232 connection as the box, 
label and instruction manual all said, but had in fact been 
altered to connect to a Commodore 64. Luckily, my guru knew 
his stuff and it only took him five minutes to alter it back to 
a state from which it would work with the C-10. 

‘There then followed many sleepless but fun-filled evenings 
which I spent plugging in to various public bulletin boards. I 
fairly soon discovered that not only were there bulletin boards 
around, but that there were public access software banks 
available also. These are known as RCPM (Remote CP/M) 
Systems. This was most frustrating. You see, the inbuilt con- 
nect_ progr turns the C-10 into a dumb terminal. It can 
receive messages from the other system and it can send 
messages to the other system, but it cannot a the C-10 disk 
drive and file away the information. To do this one needs a 
communications program. 

Commercial software packages are available. ProCall and 
TeleMaster spring to mind. But after hooking in to a number 
of Australian RCPM systems it became clear that they transfer 
files using public domain communications programs like 
MODEMN7. Problem. MODEN7 is there, ready and waiting on 
the other end of the telephone line. However, in order to 
download MODEN7 I need a communication. program like 
MODEN7, and if I had a communication program that worked 
I would not need MODEM7. To cut a long story short, I finally 
got hold of a disk with MODEM7 on it and started on the long, 
arduous task of getting MODEM7 to work on the C-10, The good 
news is that I have been successful, and have produced a C-10 
version of MODEM7 which is called MODEM10. It is available 
from Applied Environmetrics on a disk that also contains useful 
communications utilities such as a file squeezer and its 
associated unsqueezer. The disk, which forms Volume 2 of the 
best of public domain software for the C-10, sells for US $25. 


PRINTERS 

The most fascinating topic of conversation whenever C-10 
owners get together is that of printers. This is reflected in the 
fact that most of the mail I receive from from C-10 users has 
to do with their printers. 
jieve in a quiet trouble-free life. (I also believe in fairies, 
ut they also elude me). Thus, when I was 
offered a great price on a CLQ printer, I jumped at the chance. 
Knowing that the C-10 Writemaster was written with the CLQ 
printer in mind, I opted for having all Writemaster features 
functional. The trade-off being the lack of certain characters 
(such as greater-than, less-than, tilde, back apostrophe, 
backslash, curly brackets, and vertical bar — which I sorely 
miss when listing BASIC programs). 

I have been half expecting someone to manufacture a graphic 
daisy wheel which would have the C-10 graphics character set 


The non-appearance of such a wonder- 
aspect that the number of C-10s actual- 


ful gizmo leads me to 
ly hooked into CLQ or TP-1 printers is very low. The fact that 


PRINTER.COM has been removed from the C-10SP Release 5 
disk and been replaced by a mode utility that supports nine 
other well known brands of printers (as well as the CLQ) lends 
support to my suspicion. 


VO News 27 


I gather that the implementation of this printer support is 
not exactly problem free. Letters received from Dr. John Par- 
rish of Emporia State University, Miss K. Bausch, Mr. Craig 
Nisnewitz, and Mr. Saul Weitz, among others, have been most 
helpful in sorting out the various problems, and in providing 
solutions. 

With Release 6 of the C-10 software, a change was made in 
the Writemaster program which renders the technique of us- 
ing an SBasic program to select a print format, i.e., condens- 
ed, correspondence quality, etc., useless (see /O News 
No. 2), Writemaster now issues a reset code before pr 
document, overriding whatever function was selected by the 
SBasic program. 

Central to the solution is the use of the RAW command, which 
in effect allows characters to pass thru the printer driver un- 
changed. The following excerpt from Dr. Parrish’s letter ex- 
plains the technique ... 


Tused Writemaster to create a dummy file CQP that was load- 
ed with a line of spaces. After CQP was saved in Writemaster, 
Tquit and loaded the program into the debugger, DEBUG. I us- 
ca the debugger to enter the following hex codes beginning at 
0200: 


0200 AO AO AO AO AO AO AO AO AO 1B 7A 02 1B 31 20 1A 
0210 141A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 


A similar program, entitled CQP12, was created according to 
the following scheme: 


0200 AO AO AO AO AO AO AD AO AO 1B 7A 02 1B 31 20 20 
0210 1B 4B 20 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 


You probably recognize that the hex code 1B 7A 02 represents 
the RAW command and means that the next two (02) codes 
after the RAW command (1B 7A) are to be interpreted outside 
of Cromemco’s printer driver for the Okidata. Thus, the com- 
mand, 1B 31 (ESC-1), is the Okidata printer’s hex code for put- 
ting it into the correspondence quality print mode (not control-E, 
which is recognized by Cromemco’s new printer driver — see 
page 138 of the new User Manual). 

In the second file, CPQ12, the additional code, 1B 4B, is the 
code recognized by the printer driver to put the Okidata into 
the 12 pitch character size print mode (see page 139 of the new 


C-10 User Manual). The CQP file can then be READ into a blank 
line at the beginning of any file to cause the printer to go into 
the correspondence quality print mode at 10 cpi. By inserting 
the CQP12 file, instead, the printer will print correspondence 
quality at 12 cpi. Similar files could be created to cause the 
printer to be put into any of its other print modes, as well ... 


In his covering letter, Dr. Parrish suggested that I could 
reinterpret his patch to a BASIC program and thus make the 
patch available to a wider audience. To be honest, though I 
think I know what he is doing | am not quite certain, Thus my 
suggestion would be to write a program: 


10 Create “CQP” 
20 Open\1\"CQP” 
30 Prinf\t\Chr$(%A0%);Chi 
40 Prinf\1\Chr$(%A0%);Chi 
50 Print\t\Chr$(%A0%);Chi 
60 Prinf\t\Chr$(%1B%);Chi 


%A0%);Ch oAger}Gh /A0%); 
(%A0%):Chr$(%/A0%);ChrS{%A0%); 
(9/01 B%);ChrS(%7A%):Chr(/02%); 
(631%); ChrS(%20%);ChrS(%/o1A%), 


working on the assumption that it is only the first line of the 
program CQP that is needed. I think the line of spaces was 
needed merely for DEBUG to have something to work on, and 
I think the line of 1A are unnecessary padding. If I am wrong 
in these two suppositions, then extra print statements are need- 
ed to produce a line of blanks, and the collection of 1A’s. The 
above example shows you how to produce 1A, and a blank is 
produced by chr$(%20%). 

Saul Weitz indicated both a problem and a solution in his let- 
ter. Apparently, the C-10 was printing one line too many on 

ch page, with the result that each succeeding page of print 
started one line below the start of the previous page. 

The solution is to go outside the menu to the CDOS ‘A’ prompt 
and type MODE PRT L 65 (Return), changing the default length 
of the printer to 65 lines per page. Leave the page length in 
the set format command in Writemaster at 66, as is should be. 
The result is that the printer will now actually print 66 lines 
with proper end spaces. This change must be made each time 
the C-10 is turned on. 


Next issue: the Cromemco Resident Operating System (CROS). 


io) 


FOR SALE 


CROMEMCO SYSTEM III 


14 - C-10 units with 2 drives 
and CKBC keyboards 
Z2H with 2-8" & 2-5.25" 


$750 


Floppies 20MB hard Call 
22D with 2-8” & 2-5.25" 
Floppies 20MB hard Call 


Pacific DataNet (Vision) 
45 MB hard with tape 


back-up Call 
10- Racal Vadic VA212LC 
Modems $400 
Software available 
includes: Call 


Telemaster; CDOS; Ex- 
tended BASIC; CP/M; 
C10-LINK; CROMIX; 

Wordstar, etc. 


For additional information contact: 
John Lockett at (213)932-4411 between 
10:00 a.m. - 5:00 p.m. PST 


WANTED 


Recent, clean 3102 terminal, 
CROMIX-DL OS, STDC, & 
HD-20. 


Contact Bill: (613) 225-4008 


CROMEMCO SYSTEM 3 


CS3HDS5E, 512K RAM, 1.2 Mb FD, 
21Mb HD/STDC, CROMIX 20.63, 

7 — C-10 units!, 4 514" FD drives, 
dBase Il, Calcstar, Datastar, & Wordstar, 
NEC 7700 (3355B) Printer ... 

** $13,425 ** 

Call Joe D./Mike T. (503) 222-941 
Eoff Electric — Portland, Oregon 


CROMEMCO Z2D 
Includes cabinet, 64KZ, TUART, CDOS 
2.35, CPM/80, Pascal MIT, Structured 
BASIC, WordStar, Tec 500 CRT. Two 


new disc drives. Excellent condition. 
$3500.00, O.B.O. 


(818) 358-6226 Eve/Weekends 
(714) 592-5684 Days 


FOR SALE 


Cromemco System Ill equivalent 
with two 8” DSDD Disks, 68000 
DPU, 64FDC, Tuart, 512K Memory, 
Terminal and Printer, Cromix-Plus, 
C, Pascal, & Basic. BEST OFFER. 


Call Robert Coats: (919) 489-0544 


FOR SALE 


4FDC, ZPU, 16KZ, TU-ART Digital 
Interface, Persci Model 277 Dual 
Diskette Drives with FDCX4. 
Documentation, Software. 
EXCELLENT CONDITION. 

Best Offer. 


Dermatology Foundation of Miami 
4901 S.W. 93rd St., Miami, FL 33156 
Phone 305-667-3224 Evenings & Weekends 


FOR SALE 


CROMEMCO CS-1 MULTHISER SYSTEM 
CROMIX 20,65. DPU, 16FDC, QUADART, IOP, 
PRI, 512MSU, MCU, two DSIDD 514’ drives, 
50Mb CDC drive, 3703 printer. Manuals and 
software. 

Cromemeco System Two 
ZPU, TU-ART, three 64KZ, two DS/DD 51%" 
drives, two DS/DD 8" drives (PFD). Manuals 
and software. 


Sample Survey and Data Bank Unit 
University of Regina 
Regina, Canada S4S 0A2 
306-584-4784 
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The Most Popular Communications 
System For Cromemco Users 


ProCall leads the field for Cromemco communications systems. 
It is the first and only communications program designed to 
take advantage of the full capabilities of Cromemco computers. 
That's why more companies and individuals have chosen 
ProCall for their Cromemco communications needs 


ProCall provides access to the growing number of public 
computer information systems (like the Source or Dow Jones), 
electronic bulletin boards, and computerized shopping and 
banking services 


Some of ProCall’s features include: 


* ASCII and Binary file transfer 
* Cromix to Cromix file transfer 
* Xmodem and Modem? protocol 
* Auto-login/logoff 
* User definable function keys 
* Printer control 
* Connect-time logs 
© Telex support 
* TU-ARTS, QUADARTS, and OCTARTS 

support under Cromix 
ProCall is compatible with all modems, including the new 2400 
baud modems, and directly supports the auto-dial features of 
Hayes Smartmodems, Cromemco MDM1200, Ven-Tel 212+, 
Novation Smart Cat, U.S. Robotics, Racal-Vadic VA3450 series 
and many more. 
PROCALL IS ALSO AVAILABLE FOR THE IBM PC, ITT XTRA 
AND COMPATIBLES. 


ProPrint: C-10 Printer 
Support at Last! 


ProPrint is a full featured printer driver for the frustrated C-10 
WriteMaster user. ProPrint provides the printer support you've 
always needed to boldface, underline, subscript and superscript 
text on feature enhanced printers. 

ProPrint allows YOU to control your printer. Imagine advancing 
paper, changing character spacing, or switching between 
various printer modes directly from the command line. 


ProPrint includes a powerful feature to define simple one-key 
commands for complex sequences that enhance printing. These 


commands can then be used directly from the keyboard or from 
the command line. 


A flexible printer facility, ProPrint can be customized to use all 
of the features your printer supports. Three ready-made 
versions of the ProPrint driver will provide immediate support 
for Diablo (and most daisy wheel printers), Epson (MX/FX/RX 
80/100), and Okidata’s Microline printers. 


If your printer works with the C-10 under WriteMaster, ProPrint 
will give you previously unavailable printing power! 

ProPrint supports CROS versions 1,05 (release 1-4) and 3.07 
(release 5 and above). Please specify versions when ordering. 


ProLink: The Missing Link 
in C-10 Communications 


ProLink, a remote communications facility for your C-10, is the 
newest package from PSD. 


With ProLink, you can operate your C-10 over phone lines from 
miles away. Break the barriers of space and time! Set up your 
own bulletin board system. Manage your sales functions while 
you’re on the road. Save money by communicating when rates 
are lowest. Get the picture? ProLink’s uses are limited only by 
your imagination, Any application requiring remote operation or 
file transfer with an unattended computer is now possible using, 
your C-10 and ProLink. 


ProLink even transcends its remote communications capabilities 
with utilities to control the C-10 real-time clock, reboot from the 
keyboard, password protect against unauthorized use and 
provide binary and ASCII file transfers. And, ProLink is 
compatible with existing BASIC software written for use under 
"BYE", another popular communications package 

ProLink is available for C~ 
CDOS 3.07. 

For more information on these and other products by 
ProtoMatrix Software Development, contact your local 
Cromemco dealer or write: PSD, 12564 Connemara Way, 
Sunnyvale, CA 94087 

DEALER INQUIRIES INVITED. EXCELLENT DEALER 
DISCOUNTS PROVIDED. 


CDOS and CROMIX are trademarks af Cromemco, Inc. 


10's (release 5 and above) running 


Become a Member of The 
1.A.C.U. and have I/0 News 
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Membership Rates in the United States: 
( )tyn= $8200 (yr. = $76.00 
(_)3yr = $99.00 

Membership Rates in Canada and Mexico: 

(Co) tyr = $49,00 )2yr. = $90.00 
(__)3yr. = $128.00 

Membership Rates in all other countries: 
(- )tyh= $6000 (yr. = $104.00 
()3yn = $149.00 


I've included an additional $8.95 for my three-ring 

reference binder (including first class postage in US., 
Canada & Mexico, International purchasers, please add 
$4,00(US.] extra for postage.) 


We're Really 

Interested...in what 

you have to say. Especially about 
how you use your system...the 
problems encountered and the 
solutions effected...unusual uses 
or environments...and any 
practical applications you would 
be willing to share with fellow 
members. These can be short 
notes for departments like ‘bits & 
bytes...’ and ‘Tec Tips,’ or full 
feature articles. 


Contact Bill Jaenicke at I/O News 
for editorial guidelines or assistance. 
We're interested in unleashing your 
literary talents. 
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1.A.C.U. 
Application 
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lation of Cromemco Users right away. 
© Ihave enclosed my( Check ( —) Money Order 
in the amount of 5, fora( year 


Ts bar ony pa 


In ;pplicants: add 510.00 (U.S) if you prefer 
to pay through your local bank. 


Now Avaliable in the U.S. and most other countries on 
your VISA or Mastercard 
(US Dostarscrawn on US. banks ont please. Please Type o Prin Cary) 
(_ ) VISA/ Mastercard 
Ten Ova) 


Tear Fa Naar ma) 
Date__ signature. 
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‘Attention CROMIX Users 
Include $25 + $4.95 handling for “CROMIX, A User's 
Guide" by Leigh Thomas. (Calif, add 6%) 


Mall Your Membership Application to: 
‘The International Association of Cromemco Users 
P.O, Box 17658, Irvine, CA 92713 U.S.A. 
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Send address changes to /O News, 
P.O. Box 17658, Irvine, CA 92743 g 
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Local Cromemco User’s Groups 


Arizona Association of Cromemco Users 
Contact: Jo Ann Drake, President 
2207 West Eugie Avenue 
Phoenix, AZ 85029 
(602) 993-9589 


Australia User's Group* 
Contact: Minicomp 
Minicomp Building 
104 Mount Street 
North Sydney, NSW 2060 
Australia 
(02) 957-6800 
Meets monthly 
*Publishes "Minicomp/Cromemco” a 
monthly newsletter 


Bay Area Cromemco Users & Programmers (BACUP) 
Contact: Raymond Barglow or Alan Walworth 
United Word & Data Processing 
2345 Fulton Street 
Berkeley, CA 94704 
(415) 841-0708 or (415) 548-2692 


Cromemcohorts 

Contact: Dr. Brent Lowensohn 
4747 Sunset Blvd. 
Los Angeles, CA 90027 
(213) 667-8972 


Cromemco Users’ Group of Australia” 


Contact: Tony Stringer 
52 Beechwood Avenue 
Greystanes, 2145 
*Publishes a magazine ““CROME-SOMA” 


Cromemco Users’ Group Holland (CUGH) 
Contact: Joop Kohler, Secretary 
P.O. Box 120 
2910 AC Nieuwerkerk a/d Ussel 
The Netherlands 01803 - 3300 


Cromemco Users’ Group 

Contact: Peter Norman 
The University of Newcastle Upon Tyne 
Department of Chemical Engineering 
Merz Court, Claremont Road 
Newcastle Upon Tyne NEI 7RU 
England 
Newcastle 28511, Ext. 3278 
*Publishes Cromemco Users” Newsletter 
(CUG) 


Cromemco Users’ Group Ontario, Canada 
Contact: Lloyd Parker 
Hiram Walker Resources Ltd, 
Suite 600 
1 First Canadian Place 
Toronto, Ontario 
Canada M5X 1A9 
(416) 864-3349 


Cromemco Users of Orange County, California 
Contact: Michael Peterson 

Accountability Systems 

700 South Tustin Avenue 

Suite B 

Orange, CA 92667 

(714) 639-4570 

Meets third Tuesday Monthly 


Insystems Pty. Ltd.* 

Contact: Norman Rosenbaum 
337 Moray Street 
South Melbourne, Victoria 
3205 Australia 
(03) 690-2899. telex AA30458 
*Publishes “Cromemco UPDATE 
a bi-monthly newsletter 


Ulinois Users’ Group 

Contact: Jim Knowles 
P.0. Box 631 
Elgin, IL 60120 
(312) 695-7775 


Indonesian Cromemco Users’ Group (ICUG)* 
Contact: Zafir M.A. Pontoh 

Computation Lab 

Department of Regional & City Planning 

Bandung Institute of Technology 

10 Ganesha 

Bandung, indonesia 

(022) 82051 ext. 360 

*Publishes “BERKALA ICUG. 

a monthly newsletter 


Microcomputer Users’ Group 


Contact: Noble Bright 
P.O. Box 1 
Cape May, NJ 08204 
(609) 884-2222 
(609) 429-3838 
Meets fourth Wednesday monthly 


Northwest Association of Cromemco Users (NWACU) 
Contact: Jim Iliman 

403 S. Brandon 

Seattle, WA 98108 

(206) 763-2099 


North San Diego County Users’ Group 
Contact: Charles Mackey 

P.0. Box 397 

Fallbrook, CA 92028 

(619) 728-6116 

Located 30 mi, east of Oceanside 


North Texas Cromemco Commercial Users’ Group 
Contact: Jerrell Johnson 

1131 Winterwood 

Lewisville. TX 75067 

(214) 221-1437 

Or call Rocky Hall 

@ (214) 398-1595 

Meets first Wednesday bi-monthly 


NY, NY Users’ Group 

Contact: Charles Perrella 
45F Route 303 
Vailey Cottage. NY 10989 
(914) 268-5137 


SaCromemco Users 

Contact: Alan Whitman 
Box 244 
Rancho Cordova, CA 95670 
(916) 635-6070 


Silicon Valley Cromemco Users 
Contact: Alan O'Neill 
(415) 969-3854 or Emily Ott (415) 
854-5818 
Meeting place provided by: 
MCM Enterprises 
215 Hamilton Avenue 
Palo Alto, CA 94301 
Meets Fourth Tuesday monthly 


W.A. Cromemco Users’ Group 

Contact: Rae Canning 
c/o The W.A, School of Computing 
2/294, Rokeby Road 
Subiaco, Western Australia 6008 


West Germany Users’ Group 
Contact: Glynis Long 
Tesco GmbH 
RO. Box 10 
8714 Weisentheid 
West Germany 
09383-1237 
Total fluency in English & German 


Wisconsin Cromemco Users’ Group 
Contact: Bob Ungemach 
6249 West Browndeer Road 
Browndeer, WI 53223 
(414) 355-1451 HS NEUE Ss 


Commercial Member Listing 


Special Memberships are open to authorized 
Dealers and OEMs only. These memberships cost 
$350 per year, and entitle the member toa special 
listing on the Association's Referral Service Data Base, 
‘as well as this printed listing. 


gees North America 
Western United States 


ACCOUNTABILITY SYSTEMS 
700 South Tustin Avenue, Suite B 
Orange, CA 92667 
(714) 639-4570 
An exclusive Cromemco dealership, Accountability 
‘Systems caters to the growing business and industrial 
base in Southern California. The Orange office supports the 
new personal computer system. Classroom training is. 
available at both locations. CROMIX and Communication 
specialists. Developers of a professional medical billing 
package that can be used in single or multi-medical offices. 
The package provides full accounting for the medical office 
including monthly Patient Statements, Medicare & Medi- 
Cal Forms and Standard Insurance. Complete Business 
Accounting software that is customizable. 
Orange Office: 
Key Personnel: Michael L. Peterson, Systems Analyst 
Kathleen Peterson, Office Manager 
Pat McGuire, Jr., Software Systems 
Bruce Hughes, CPA, Acctg. Consultant 


EXCALIBUR COMPUTERS 

4558 Auburn Bivd., Suite 191 

Sacramento, CA 95841 

(816) 972.9252 

Complete Systems house providing Sales, Service, 
Warranty Repair and Support for Cromemco Products. 
Custom Software developed in-house. Training available 
for CDOS, Cromix and Languages, as well as hardware. 
Has developed a Medical Billing Package and an 
Attorney Billing Package written in 32K Structured Basic. 
Market Cromix Drivers to implement concurrency on 
various different terminals. 


Key Personnel: Robert Brown, Sales and Marketing 
Curt Johnson, Systems Engineer 
Jon Aimone, Software Support 
Charles Stevenson, Design Engineer 
Daniel Brown, Customer Support 
Major Market Area: Sacramento, extending into Northern 
California 


MCM enterprises 

215 Hamilton Avenue 
Palo Alto, CA 94301 
(415) 327-8080 


Sales, Service, Integration, Installation, and Innovation— 
these are key words to describe MCM Enterprises. 

MCN is a full service computer solutions company with 
consulting, equipment, software, training, and service. 
MCNM carries a full line of Cromemco Systems, NEC, Diablo, 
Epson & Okidata Printers, Realworld Accounting, Peachtree, 
Micropro (the WordStar People), ProCall Communications 
Software, and other specialized software. MCM people are 
UNIX specialists with EMACS, Apgen, Q-office and other 
unique UNIX packages. MCM Enterprises also offers full 
service on NEC Spinwriters, PerSci floppy drives, and all 
Cromemco equipment. MCM offers a variety of equipment 
and program service agreements. MCM also custom 
configures systems for international power requirements 
and has full export services. Call for training on CDOS, 
Cromix, UNIX and languages, as well as hardware. 


Key 
Personnel: M.C. Merchant (MSEE), President 
Ken Brown, Sales 
Lee Terry, Sales 
Richard Walker, Dealer Sales 
ee 


Dena h 
Ronn Blaylock, Service Manager 
M. Nadaie, (VSEB), Manager Pats 
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Major Market Area: 5 
Sales: San Francisco Peninsula & Nevada ex- 
tending internationally. 


Service: S.F. Peninsula and Nevada extending in- 
to N. California. 


Paris Office: 4 Rue Paul Bert 
92150 Suresnes, France 
Tel (1) 506 33 03 TLX 610994F 


MULTI-MEDIA VIDEO INC. 

3350 Scott Blvd., Bidg. 21 

Santa Clara, Ca. 95051 

Tel: (408) 727-1733 

Tix: 171-577 MMV USA 

Multi-Media Video, (MMV), markets bilingual 
Arabic/English Cromemco systems and peripherals 
throughout the Middle East. Installations have been 
made in the government and banking sectors; a complete 
Arabic banking system was developed for the latter. 


Key Personnel: A.B. Kader, President 
Miguel Mora, Sales Manager 
Jill Peterson, Marketing Manager 


Major Market Area: Authorized dealers in Egypt, Saudi 
Arabia, and Pakistan. 


Mid United States 


ASGARD COMPUTING EQUIPMENT, INC. 

121 West 6th Street 

Neilisville, Wi 54456 

(715) 743-3344 

823 Sth Street 

Menominee, MI 49858 

(906) 863-6733 

Exclusive Cromemco dealer with long term Cromemco 
association. Office includes on staff Engineers, 
Accountants & Chemists. 


Key Personnel: James L. Bailey, President 

Jerry Hagen, Vice President/P.e. 

Ed Baetke, Secretary/Treasurer/Chemist 
Major Marketing Area: Upper peninsula in MI, Northern & 
Western WI, Eastern Mi 


COMPUTER CROSSROADS OF AMERICA, INC. 
6 Terrace Shopping Center 

Richardson, Texas 75081 

(214) 231-6108 Twx/Telex 4991118 


We are a CROMEMCO MASTER DEALER engaged in 
DEALER and OEM sales, service and support. We are in 
the top twenty-five dealers in the U.S. We have a consult- 
ing staff comprised of specialists in hardware, software 
and applications engineering. We are presently engaged 
in sales from the hardware level (equipment andior soft: 
ware delivered in an unupened box) through the 
complete systems level where we take full responsibility 
tor the system hardware configuration, instruction and 
maintenance of a system. As our name implies THIS IS 
THE CROSSROADS WHERE IT ALL COMES TOGETHER. 


Key Personnel: Ed Fearon, President, Sales & Support 
John Rateau, Sales & Support 
Danney Jarman, Sales & Support 
Joe Essler, Sales & Support 
Bill Carnahan, Support 

Major Market Area: Sales & Service Worldwide 


TRADEWIND SYSTEMS 

Box 96, West Highway 54 

Liberal, KS 67901 

(16) 624-8111, IN KS 1-800-362-9000 
Outside KS 1-800-835-2057 


Exclusive Cromemco dealer, specializing in complete 
business systems. Provides consulting services. Full 
inventory. 


Key Personnel: David Fuller, Store Manager 
Ray Cole, System Development 
Kevin Elmore, System Development 
Clark D. Stewart, President 
Wayne Stewart, Vice President 


Major Market Area: Sales: S.W. Kansas, extending to 
Colorado, Kansas, Oklahoma, Texas, New Mexico. 
Service: S.W. Kansas 


SYNERGISTICS INTERNATIONAL LTD. 
35 Fountain Square Plaza, Suite 207 
Elgin, IL 60120 

(312) 695-7775 


Full inventory of Cromemco hardware and software. 
Custom software developed in-house. Vertical market 
packages available include: Chiropractic Clinics; Ar- 
chitectural Woodwork Job Costing; Social Service Agen- 
cy Accounting; Auctioneering. Specializing in providing 
turnkey systems to small and medium sized businesses. 


Key Personnel: Jim Knowles, Pres. (Sales) 


Major Market Area: Sales: Chicago and suburbs, exten 
ding to entire U.S. and the U.K. Service: Chicago and 
suburbs. 


Eastern United States 


CCS, INC. 
A Computer Services Company 
733 Third Avenue 
New York, NY 10017 
(212) 986-7520 
Large Cromemco OEM specializing in custom applications 
on Cromemco Hardware. Full range of services including 
hardware sales, rentals, long and short term leasing, 
custom programming and continuous hardware and 
software support. Specialists in database and large scale 
financial applications. 
Key Personnel: Richard Levey, Vice President 

John Ruffo, Vice President 
Major Market Area: U.S. and Major cities throughout the 
world. 


TREXIS (Formally Computer Closet Inc.) 

45F Route 303 

Valley Cottage, NY 10989 

(914) 268-5161 

Complete systems house providing sales, service and 
support for the full line of Cromemco hardware and 
software. Provides system planning and design for custom 
applications in business, education, and professional 
fields. Regular schedule of seminars and training classes 
offered. 


Key Personnel: Rick Townsend, President 


Major Market Area: Sales: Northeast U.S. and East Coast 
Service; Continental U.S. 


CUSTOM COMPUTER SPECIALISTS, INC. 
300 Vanderbilt Motor Parkway 
Hauppauge, NY 11788 
(616) 231-1155 
Full service systems house with retail showroom. Full 
line of Cromemco hardware, software, accessories, and 
literature. Provides warranty service, diagnostics, 
consultation, systems analysis, and custom programming. 
Special management software for attorneys, mass 
transportation scheduling, reservations, delivery 
manifests, education, small business. 
Key Personnel: Gregory G. Galdi, President 

Linda M, Miller, General Manager 
Major Market Area: Sales: Northeast U.S., extending to 
East Coast. 


Service: East Coast extending to Continental U.S. 


SYSTEMS ATLANTA, INC. 

P.O. Box 99 

Highway 5, Toonigh Road 

Lebanon, Georgia 30146 

(404) 928-0240 

As one of Cromemco's oldest dealers, Systems Atlanta 
is well experienced in hardware and software imple- 
mentation. With over 1000 systems installed and a full 
staff of highly seasoned employees, Systems Atlanta of- 


fers technical support for operating systems, application 
software and hardware design. Specific configurations 
include telecommunications, graphics, data base 
management as well as fully integrated accounting 
systems. Systems Atlanta has authored several specific 
applications packages such as Manufacturing and Inven- 
tory Control, Church Management, Job Costing and Unix 
based programs. 
Key Personnel: Charley Dobson, President & G.M. 

Betty Dobson, Dir. of Finance & Admin. 

Gary Kendrick, Dir. of Marketing 

Steve Garrison, Operations Manager 
Major Market Area: Worldwide, with exports to South 
America, Europe, the Middle East and Canada, 


Canada 


COMPUTER SOLUTIONS 

1700 Varsity Estates Drive N.W. 
Calgary, Alberta 

Canada T3B 2 

(403) 286-8459 Telex: 03-827506 


Complete sales, service and support center for 
Cromemco and a variety of quality peripherals and sup- 
port products. Specializing in support over long dis- 
tances, OEM accounts, custom software, solutions to 
computing concerns. 
Key Personnel: Bob Pyle, General Manager 
Mark Dutchuk, Customer Support 
John Shepherd, Sales Manager 
Primary Marketing Area: Western Canada 
Extended Marketing Area: Eastern Canada, Northern/ 
North-Western U.S, 


D.E. SYSTEMS LTD. 
1284 Wellington St. 
Ottawa, Ontario 
Canada, K1Y 3A9 
(613) 729-5164 


D.E. Systems Ltd. is a full service company offering 
Cromemco Hardware, Software Development, Education 
and Application Programs. We have developed integrated 
Inventory, Point-of-Sale, Invoicing, Accounting and Sales 
Analysis programs as well as a Courier Package. We 
specialize in Cromemco Computers for government and 
small businesses. We have most Gromemco products in 
stock and offer technical support on the hardware and 
software. We offer maintenance of all Cromemco 
equipment and related peripherals. 
Key Personnel: Bruno Dugas, President 

Keith Corkum, Director (Systems 

Development) 

Dwight Presiey, Senior Analyst 

Major Market Area: Eastern Canada 


Mexico 


SOPORTE ADMINISTRATIO COMPUTACIONAL, S.A. 
15 de Mayo 1111 Pt 
Monterrey, N.L., Mexico 
Tels. (83) 43-83-40 and 44-62-69 
Complete line of Cromemco hardware and software in 
inventory. Specializing in Business with Software 
packages (in CROMEMCO Structured Basic) in Spanish 
according to Mexican Laws and Taxes including- 
Accounting, Payroll, Accounts Receivable and Payable, 
Inventories, etc., provides full service facility, including 
technical consulting, custom software, warranty and 
repair. 
Key Personnel: Juan Angel Perez, Director 
Luis Ernesto Rodriguez G., Marketing 
Delfino Juarez, MSEE Technical Support 
Major Market Area: Northeast Mexico 


Sees International a 
Europe 


Middle East 


MICRO COMPUTER SYSTEMS MARKETING CENTER 

P.O. Box 1446 

Jeddah, Saudi Arabia 

(966) (2) 651-7707 or 653-0580/Telex 928-403068 MICSYS SJ 


VO News 33. 


Authorized Dealer in Jeddah-Saudi Arabia (Western Zone) 
for Cromemco sales and maintenance of computers, 
peripherals, software development and design. Strong 
Arabic Software development, 


Key Personnel: Abdul Rahman H. Attar, General Manager 
Issam Al Safadi, Administrative Manager 
M. Ali Khan. Marketing Executive 


REALTIME ENGINEERING & DATA ANALYSTS 
P.O, Box 278 
Dhahran Int'l Airport 
Dhahran, Saudi Arabia 
(966) (3) 8649043/Telex: 928-670480 READAK SJ 
P.O, Box 6156 
Jeddah 
Saudi Arabia 
(966) (2) 6531502 
Sales and maintenance of computers, peripherals and 
supplies within the areas of automation, industrial, 
business and office. Security systems. Strong in 
developing ARABIC SYSTEMS (hardware and software) 
and turnkey projects. Large simulators and facsimile. 
Key Personnel: A.A. Salamah, Administrative Director 

Nasir Jamil, Manager Digital Systems 

Div. 
Ziyad Ismail, Software Design and 
Development 

Major Market Area: CROMEMCO distributor for 
Middle East (Saudi Arabia, Gulf Emirates, Iraq, Syria, 
Jordan, Lebanon) 


Far East 


ASAHI GLASS 
Electronics Group 
Special Products Marketing Div. 
1-2 Marunouchi, 2 Chome 
Chiyodaku, Tokyo 100 
Japan 
781-24616/Telex: 24616 ASAGLAS 
Complete line of Cromemco hardware and software in 
Inventory. 700 sq. toot training room. Specializing in O.S. 
modifications. Full service facility, providing technical 
consulting as well as warranty repair service. 
Key Personnel: Shigeo Satoh, General Manager 
(systems) 
Norimasa Hori, Manager (sales) 
Shinichi Watanabe, Techisoftware 


Major Market Area: Japan 


NCC INTERNATIONAL, 
Matsunaga Bldg. 1-6-6 Sotokanda Chiyodaku Tokyo 101 
Japan 03-(255)7991 / Telex: 781-2523758 KKSHIP J 


The oldest microcomputer store of the Byte Inc. Group, offering 
CROMEMCO to Japan since 1977. This company primarily sells 
CROMEMCO equipment, and provides high technology and comfortable 
customer service. 


Key Personell: _Kiyotake Ikeda 
Ryuichi Kawase 


SUPER-NATURE COMPUTER CO., LTD. 
29 Lane 300, Jen-ai Road, Sec. 4 
Taipel, Taiwan. Republic of China. 
(02) 708-2442, (02) 700-4858/TELEX: 13937 SNCOMPUT 
Our Company primarily sells CROMEMCO computer 
equipment with high technology and experience, pro- 
viding installation, warranty repair service and customer 
education. 
Specializing in 0.S. modifications, software and hard- 
ware development for business and industrial applica- 
tions. 
Key Personnel: Miss Su-Chin Kuo, President 
Mr. Mark Yeh, Sales manager 
Mr. Morgan Chen, Import/Export 
department 
Mr. Ringol Shiung, Chief of R&D 
department 
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Australia 


MINICOMP 

Minicomp Building 

104 Mount St., 

North Sydney, NSW. 2060 
Australia 

(02) 957-6800 

AA75774 MINICO 


Key Personnel: Mr. Murray Cleworth, Managing Director 

Ms. Kim Ballestrin, National Sales 

Manager 

Ms. Lyn Lyons, Software Development 
Minicomp is a major Australian distributor for Cromemco. 
Services include installation, integration, software support, 
professional training and software development. We also 
offer a wide range of peripherals and software compatible 
with Cromemco systems. We take great pride in providing 
fast efficient service and support. 


INSYSTEMS PTY. LTD. 
337 Moray Street 
South Melbourne, Victoria 3205 
Australia 
(03) 690-2899, telex AA30458 
84-86 Pacific Highway 
‘St. Leonards, New South We 
Australia 
(02) 439-3788 
Australia's largest Cromemco suppliers, with a staff of 18, 
providing professional services in all areas of computer 
implementation. 
Key Personnel: Dr. Simon Rosenbaum, Managing Director 
Norman Rosenbaum, General Manager 
Tony Benci, Sales Manager 
lan Holland, Senior Programmer 
Sue Stevenson, Sydney Sales 
Major Market Area: Australia wide, Dealers in QLD and 
TAS. 
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SYSTEMS ATLANTA, INC. 


CROMIX SLAVE PROCESSORS 
8MHZ Z80H 128K 
Two users per slave 
FAST — FAST — FAST — FAST — FAST 
$1095.00 including software license 


MAP1O0O MICRO ARRAY PROCESSOR 
One 4MHZ AMD95114 Processor included 
Card supports three processors 
Single processor Z80 FORTRAN LIBRARY 
Z80 SOURCE CODE NOW INCLUDED 
MAKE Z80 FORTRAN 68000 FAST 
SPECIAL PRICE — $395.00 
Without AMD9511_ — $195.00 


NEW 32K STRUCTURED BASIC 


CROMIX (SBASIC.BIN) $295 
PC/MS DOS $295 
CP/M $195 
UPDATE CROMIX VERSION $ 95° 
UPDATE CDOS VERSION $ 75° 


* Available to registered Cromemco Licensees only. 


CP/M for Cromemco $100 Systems $150 
FAST, interrupt-driven, 58K TPA, CDOS format-compatible 
High speed diskette copy utility included 


FAST BACKUP for CROMIX Hard Disks $ 95 
Backup to floppy disk at one megabyte per minute, 8” or 5.25” 
FAST diskette copy programs $ 95 


Copy both 8” and 5.25” CDOS, CROMIX and UNIX formats 


Hard disk subsystems include STDC and custom cables. 
Choice of attractive cabinet styles including rack mount and CS1 


Single Dual 
25 meg. med speed $2595 $4195 
36 meg. fast 3695, 6395 
52 meg. faster 4995 8995 
85 meg. faster 5995, 10995, 
140 meg. faster 6995, 12995 


Deduct $995 if SIDC and custom cables are not desired. 
One year warranty, extended warranty available, fast service. 
Overnight replacement of defective drives covered by warranty. 


Z80 cartridge tape backup utility $95 
(Included with purchase of CTD tape subsystem at $1295) 


Reliable, 146FDC-compatible 8” floppy disks replace Persci 299’s. 
System Three's refurbished by exchange. No need to be down 
while work is being done. 
Large selection of old and used Cromemco and compatible equipment at very 
low prices. Let us know what you want to buy and make an offer. 


CALL OR WRITE FOR INFORMATION ON ALL PRODUCTS AND SERVICES. 
SYSTEMS ATLANTA, INC, P.O. BOX 99, LEBANON, GA 30146 (404) 928-0240 


UNIX is a tradema 
TBM Is a trademark of International Business Machines Corp, 


